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Do  you  need  help  on  sex  guidance? 

This  hook  is  j)lanned  to  help  even’  school  to  deal  with  its  own  particular  problems 
of  sex  education — to  decide  whether  to  provide  sex  education,  and  if  so,  how, 
where,  and  to  what  extent.  There  are  36  pages  and  13  tables  of  facts  on  the  sex 
activities,  information,  and  attitudes  of  young  people,  and  succeeding  chapters 
abound  in  more  specialized  data.  And  there  are  44  j)ages  of  up-to-date  bibliogra¬ 
phies  and  lists  of  teaching  aids  and  professional  materials  in  sex  education. 

A  special  value  of  this  book  is  that  it  fits  sex  education  into  the  “life  adjust¬ 
ment”  and  “family  life  education”  programs  now  being  stressed.  Read  the  table 
of  contents  below  and  order  a  copy  for  10-day  free  examination  todav! 

SEX  EDUCATION 

AS  HUMAN  RELATIONS 

A  Guidebook  on  Content  and  Method 
_ By  LESTER  A.  KIRKENDALL— _ _ , 

AsKociate  ProfcsHor  oj  Family  Life  Education 
School  of  Home  Economics,  Oregon  State  College 

FORMERLY :  Director  of  the  Association  lor  Family  Living,  Chicago,  Ill.  .  .  . 

Senior  Specialist  in  Uealth  Education,  U.  S.  Office  of  l'2(iucation,  Washing¬ 
ton,  1).  C.  .  .  .  Head  Division  of  Guidance,  College  of  Education,  Univer¬ 
sity  of  Oklahoma  .  .  .  Chairman  of  National  Committee  on  Education  for 
Marriage  and  Family  Life  in  the  Schools  of  the  National  ’Council  on 
Family  Relations. 
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"Every  young  person  who  has  been  led  into  a  blind  alley  by  higher  education 
deserved  better  guidance” — Webb. 

Will  Your  Major  Support  You? 

By  IIANOR  A.  WEBB 
DejMirtnient  of  Science  Education 
George  Peabody  College  for  Teachers,  Nashville,  Tennessee 

The  young  lady  was  no  longer  a  “We  have  been  to  the  courts  and 
stranger.  My  grandfathcrly  mien  once  we  went  to  the  jail.  And  oh !” — 
and  expressed  interest  invited  her  enthusiasm  had  returned — “oh, 
confidence — so  she  was  telling  of  her  there  we  met  wonderful  young  men,  all 
ambitions.  Her  radiance  fascinated  me  so  misunderstood,  so  anxious  to  be  hon- 
— reminding  me,  of  course,  of  my  own  est  if  they  can  only  be  released.  One 
beauteous  daughters  at  her  age.  We  of  them  with  brown  eyes  and  curly 
had  introduced  ourselves  across  a  hair  ...”  ' 

dining-car  table  as  the  New  York  Cen-  Enthusiasm — it  is  wonderful!  Fin- 

tral  train  rushed  eastward.  It  was  ally  I  asked,  “Will  Criminology  help 
the  start  of  the  Christmas  holidays.  you  make  a  living  next  year  after  you 
“I’m  majoring  in  Criminologv’,”  graduate?  Your  major  should  sup- 
she  told  me,  “at ....  State  Fniversity  port  you,  you  know!” 

— and  it’s  wonderful !  The  professor  “Oh,  it  will — indeed  it  wilt !”  The 
is  young,  and  he’s  divine!”  happy  j)rospect  was  all  workinl  out. 

“Has  the  professor  had  much  exper-  “I  expect  to  work  with  young  men  who 
ience  as — er — ah — as  a  criminal  ?”  I  have  gone  astray,  and  lead  them  .  .  .” 
asked.  She  froze — l(K>ked  out  of  the  I  did  not  titter  what  was  in  my  heart 
window.  — “it  is  unthinkable  that  such  charm 

“Please  don’t  misunderstand,”  I  be  wasted  on  the  undeserving!  My 
apologized.  “I  mean,  how  did  your  sincere  hope  is  that  with  little  delay 
professor  get  his  expert  knowledge  of  the  leading  will  be  done  by  some  whol- 
crime  ?”  ly  worthy  young  man,  and  up  the  aisle 

“He  quotes  all  the  best  authorities,  away  from  a  flowery  altar.  Then  I 
and  tells  us  of  the  trials  he  has  at-  hope  .  .  .”  But  I  did  speak  my  earn- 
tended.  He  takes  us  on  field  trips,  est  good  wishes  for  her  pleasant  journ- 
too!”  ey  home,  and  a  cheerful  return  to  the 

“Where  <lo  you  go  on  these  field  Fniversity  in  January, 
trips?”  This  I  really  wanted  to  know.  This  was  not  the  first — nor  the  last 
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— occasion  of  my  inquiry  of  some 
young  college  student,  “Will  your  ma¬ 
jor  support  you  ?”  Among  those  I  re¬ 
member  was  a  young  lady  who  dug 
among  the  ruins  of  the  Southwest  as  a 
major  in  Archeology,  but  has  earned 
every  dollar  since  in  a  library.  A 
young  man  asked  my  counsel  after  his 
major  professor  frankly  told  him,  “A 
ps3-chologist  without  a  Ph.  1).  can’t 
make  a  dime!  If  vou  realh’  can’t  fin¬ 
ance  a  doctorate,  start  over.”  A  fright- 
cikhI  girl  asked  advice  in  this  predica¬ 
ment  :  “I  must  teach  ne.xt  fall — inv  dad 
has  died.  I  will  finish  m,v  Bachelor’s 
ne.xt  month,  with  a  major  in  Philoso¬ 
phy'.  Where  can  I  teach  philosophy  ? 
What  can  I  do  ?” 

Will  your  major  support  you?  In 
answering  this  question  as  a  counselor, 
I  have  nothing  agains?  majors  in  Soc*- 
ial  Studies — except  the  question  as  to 
how  one  makes  a  living  at  22  as  an 
historian.  Astronomy  is  a  wonderful 
fiebl — but  though  the  amateurs  are 
many,  the  proft'ssionals  are  few.  Com¬ 
parative  Religion  is  stimulating — but 


do  you  have  a  “call  to  preach  ?”  Soc¬ 
iology  deals  with  practical  problems — 
but  are  you  ready  to  start  walking  the 
rounds  of  the  social  worker  ? 

Every  young  person  who  hrfs  iK'cn 
led  into  a  blind  alley  by  higher  educa¬ 
tion  deserved  better  guidance  than  he 
rix'cived.  I  believe  that  in  this  Age  of 
Science  there  should  be  early  discov¬ 
ery  and  effective  guidance,  of  any  tal¬ 
ent  for  science  that  is  latent  in  a  boy  or 
girl.  Scientific  knowledge,  always 
satisfying,  may  be  quite  rewarding. 

It  has  seemed  appro]>riate,  there¬ 
fore,  to  devote  this  entin*  issue  of  Edu¬ 
cation  to  the  theme  of  guidance  toward 
scientific  occupations.  Spe<*ialists  of 
experience  present  the  different  fields 
— for  science  is  indeed  diversified.  As 
we  read  these  articles  we  will  find  the 
responsibilities  of  science  teachers  for 
guidance  emphasized.  There  is  some¬ 
thing  holy  about  this  res{)onsibility — 
a  certain  gift  to  society  which  the  sci¬ 
ence  teacher  has  l)een  ordained  to 
make.  May  each  of  us  be  good  and 
faithful  servants  in  this  matter. 


"Dr.  DuBridge  [President,  California  Institute  of  Technology^  urged  active 
participation  by  members  of  the  Institute  [of  Radio  Engineers]  in  campaigns 
to  stimulate  interest  in  engineering,  particularly  at  the  high  school  level, 

.  .  Astin  ' 

Some  Faas  on  the  Current  Shortage 

,  0/ Technical  Personnel 

By  A.  V.  ASTIN 

Director,  National  Bureau  of  Standards,  Washington,  D.  C. 


ONE  OF  the  most  striking  and 
important  indications  of  the 
acuteness  of  the  eurrent  short¬ 
age  of  technical  personnel,  and  its  im¬ 
portance  to  our  national  welfare,  is  a 
recent  policy  statement  of  the  Office  of 
Defense  ^lobilization.  This  organiza¬ 
tion  is  charged  with  the  direction,  con¬ 
trol,  and  coordination,  on  behalf  of  the 
President,  of  all  mobilisation  activ¬ 
ities  of  the  Government,  including  pro¬ 
duction,  procurement,  manpower  sta¬ 
bilization  and  transportation.  This 
policy  statement  is  (in  part)  as  fol¬ 
lows  :  “The  importance  of  scientists 
and  engineers  in  the  establishment  of 
the  strongest  possible  defense  and, 
should  war  come,  in  insuring  ultimate 
victory  is  well  established  and  widely 
recognized.  Furthermore,  there  is  no 
limit  in  principle  to  the  advances 
which  can  l)e  made  in  science  and  tech¬ 
nology,  practical  limits  being  imposed 
largely  by  the  limited  number  of  indi¬ 
viduals  with  training  and  ability  along 
these  lines.  The  problem  then  is  to 
formulate  national  policies  and  to  take 
actions  consistent  wdth  those  policies 
and  with  principles  of  a  voluntary 
manpower  program  in  order  to  guaran¬ 
tee  the  most  effective  use  of  existing  re¬ 
sources  of  scientific  and  technical  per¬ 


sonnel,  and  to  encourage  the  training 
of  increasing  numbers  of  additional 
scientists  and  engineers.” 

The  Office  of  Defense  Mobilization 
makes  several  recommendations.  First, 
it  outlines  instructions  to  Government 
agencies  to  plan  programs  for  the  util¬ 
ization  of  specialists  within  the  frame¬ 
work  of  the  present  shortage;  second, 
it  urges  schools,  employers  and  Gov¬ 
ernment  departments  to  stimulate  the 
education  of  engineers  and  scientists. 
And,  third,  it  asks  industry  to  pro¬ 
vide  both  on-the-job  and  off-the-job 
schools  to  develop  sub-professional  per¬ 
sonnel  to  do  w'ork  which  requires  less 
than  fully  trained  scientists  and  engi¬ 
neers.  This  far-reaching  recognition 
of  the  problem  by  the  country’s  top  de¬ 
fense  mobilization  agency  established 
very  definitely  the  urgency  and  impor¬ 
tance  of  the  problem.  There  are  how¬ 
ever,  supporting  data  from  many  other 
sources — for  example,  from  the  Na¬ 
tional  Science  Foundation  and  the  Na¬ 
tional  Research  Council. 

The  great  shortage  of  engineers  has 
been  stated  and  documented  in  a  clear 
and  unambiguous  manner  by  many  of 
the  countrv’’s  leading  experts —  for  ex¬ 
ample,  K.  T.  Compton,  Chairman  of 
the  Corporation  of  the  Massachusetts 


*  The  substance  of  this  paper  is  based  on  an  address,  “The  Need  for  Scientific 
Talent,”  delivered  before  the  Southern  Regional  Conference  of  the  National  Science 
Teachers  Association,  Atlanta,  Georgia,  October  14,  1952. 
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Institute  of  Technology  in  the  Sept., 
1051,  issue  of  the  Scientific  American; 
1.(^0  DuBridge,  President  of  the  Calif¬ 
ornia  Institute  of  Technology’  in  the 
Aug.,  1052,  Proceedings  of  the  Insti¬ 
tute  of  Kadio  Engineers;  and  S.  C. 
Hollister,  Dean  of  Engineering  at 
Cornell  University  and  President  of 
the  American  Institute  of  Electrical 
Engineers  at  the  Institute’s  1052  Con¬ 
vention.  A  consensus  of  their  con¬ 
current  statements  shows  that  there  are 
now  alK>ut  400,000  engineers  in  this 
country;  there  is  a  current  shortage  of 
engineers  of  somewhere  between  80, 
000  and  100,000.  Normal  attrition 
and  regular  expansion  in  the  engineer¬ 
ing  fields  reipiires  an  annual  influx  of 
new  engineers  of  at  least  30,000,  and 
the  estimated  graduation  by  the  col¬ 
leges  of  new  engineers  for  the  next  few 
years  is  less  than  20,000  pf'r  year.  Of 
these  new  graduates  probably  one-half 
or  more  are  R.O.T.C.  students  and  w’ill 
not  be  immediately  available  for  the 
pressing  needs  of  the  engineering  in- 
<lustries. 

From  these  figures  it  is  obvious  that 
there  is  no  immediate  hope  of  reducing 
the  j)resent  shortage.  There  is  an  al¬ 
most  inevitable  certainty  that  it  will  in¬ 
crease  by  at  least  10,000  to  20,000  men 
]»er  year!  In  speaking  to  the  Ix)s  An¬ 
geles  section  of  the  Institute  of  Radio 
Engineers  on  this  subject.  Dr.  Du¬ 
Bridge  urged  that  the  members  of  the 
Institute  assume  individual  and  collec¬ 
tive  responsibility  for  doing  something 
al)out  this  problem,  and  suggested  ac¬ 
tive  participation  by  the  memlx>rs  in 
campaigns  to  stimulate  interest  in  engi¬ 
neering,  particularly  at  the  high  school 
level,  and  also  to  attempt  to  raise  funds 
for  scholarships  so  that  financial  in¬ 
centive  could  l>o  provided  to  those  who 


need  it  in  order  to  obtain  engineering 
educations. 

At  the  annual  meeting  of  the  Amer¬ 
ican  Chemical  Society  (September, 
1U52)  appreciable  attention  was  given 
to  the  short  supply  of  chemists.  The 
results  of  a  survey  completed  by  the 
Society  showed  a  decrease  in  the  grad¬ 
uation  of  chemists  by  the  colleges  from 
nearly  11,000  bachelors  in  1950  to 
about  7,400  in  1952  and  an  estimated 
5,0tK)  in  1955!  The  Society  urged  all 
local  sections  to  initiate  “grass  roots” 
campaigns  to  stimulate  interest  in  ca¬ 
reers  in  chemistry  through  local  meet¬ 
ings,  through  the  use  of  television  and 
by  cooperation  with  and  sup{)ort  to  the 
high  schools. 

The  last  annual  rejiort  of  the  Amer¬ 
ican  Institute  of  Physics  was  con¬ 
cerned  largely  with  various  phases  of 
the  short  supply  of  physicists  and  the 
increasing  demands  for  physicists.  A 
significant  illustration  of  the  short 
supply  in  this  area  is  shown  by  the 
competition  for  physicists  at  the  meet¬ 
ing  of  the  American  Institute  of  Phy¬ 
sics  in  Chicago  last  fall.  At  this  meet¬ 
ing  the  Institute’s  placement  register 
recorded  201  registrants,  only  4  of 
whom  were  actually  unemployed,  and 
there  were  over  800  positions  to  be 
filled !  Although  the  figures  ca^inot  be 
construed  as  representing  the  sihiation 
for  the  country  as  a  whole,  the  ratio 
in  this  instance  highlights  .sharply  the 
seriousness  of  the  situation. 

The  recruitment  picture  is  probably 
one  of  the  most  convincing  ways  in 
which  the  shortage  can  be  demon¬ 
strated.  One  has  merely  to  read  the 
cla.ssified  ads  in  any  of  the  professional 
society  journals  or  in  some  of  the  large 
metropolitan  newspapers  to  realize 
that  the  demand  for  scientists  far  ex- 
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ceeds  the  supply.  In  one  midwestern 
college  it  was  estimated  that  each  grad¬ 
uating  engineer  was  approached  on  an 
average  of  7  times  with  offers  of  pros- 
j)ective  employment.  A  few  of  the 
leading  members  of  the  class  had  up¬ 
wards  of  20  interviews !  It  would  ap¬ 
pear  that  engineering  graduates  are  no 
longer  interviewed  by  employers  but 
rather  the  students  are  interviewing 
their  pros{>ective  bosses!  Figures 
from  a  reecuit  meeting  of  the  ^lid-West 
College  Placement  Association,  re]>re- 
sentiug  experiences  of  30  leading  in¬ 
dustrial  organizations,  showed  that  all 
31)  comj)anies  interviewed  on  the  aver¬ 
age  at  least  5  prospective  students  for 
each  one  hired.  A  third  of  the  com¬ 
panies  interviewed  approximately  20 
j)ros|H’ctive  applicants  or  more  for  each 
position  filled. 

A  pertinent  e.xample  of  the  rei*ruit- 
ment  pictun^s  is  j)rovitled  by  the  ex¬ 
perience  this  past  spring  of  one  of  the 
organizational  units  in  the  National 
Pureau  of  Standards.  This  unit  was 
engaged  in  a  very  urgent  weapons  de- 
velojmient  program  which  rnpiired  a 
rapid  expansion  of  its  technical  jH*r- 
sonnel  comjdement.  The  recruiting 
team  conduct'd  over  1,000  individual 
interviews.  Four  hundred  eighty-five 
interested  students  submitted  formal 
applications  for  employment.  The  Bu¬ 
reau’s  technical  staff  selected  107  of 
these  applicants  as  suitable  for  em¬ 
ployment  and  made  specific  offers  to 
them.  Twenty-two  of  these  offers 
were  accepted.  This  rej>rt*sent3  an  ac¬ 
ceptance  ratio  of  about  20%  and  an 
effective  interview  efficiency  of  only 
slightly  better  than  2%! 

All  government  lalwratories  and 
technical  agencies  are  deeply  concerned 
with  recruitment  problems,  in  attempt¬ 
ing  to  meet  their  current  responsibil¬ 


ities  in  the  country’s  defense  program. 
The  number  of  scientists  and  engi¬ 
neers  employed  by  various  government 
laboratories  increased  about  ten  per 
eent  from  1951  to  1952.  This  goal 
was  not  attained  without  the  expendi¬ 
ture  of  considerable  effort.  In  order 
to  provide  suggestions  and  guidance  on 
efficient  and  effective  recruitment  tech¬ 
niques  the  Government’s  Interdepart¬ 
mental  Committee  on  Scientific  Ke- 
search  and  Development  has  studied 
the  problem  carefully  and  made  valu¬ 
able  suggestions  to  the  individual 
agencies. 

The  shortage  of  scientists  is  a  prob¬ 
lem  not  only  in  this  country  but  in 
other  places  as  well.  The  British,  for 
example,  have  been  giving  the  matter 
very  serious  attention.  Their  Advis¬ 
ory  Council  on  Scientific  Policy  in  its 
report  to  the  Parliament  in  May,  1952, 
}>resented  the  following  conclusions; 
“There  is  a  pressing  need  to  increase 
lK>th  absolutely  and  relatively  the  num- 
Ikt  of  scientists  in  our  industries. 
There  is  an  increasing  trend  toward 
their  employment  in  managerial  and 
ex(*cutive  j)osts.  The  momentum  with¬ 
in  this  trend  is  likely  to  gather 
strength.  There  is  likely  to  be  a  long- 
range  shortage  of  practically  all  kinds 
of  scientists;  every  effort  should  be 
made  to  increase  the  supply  with  par¬ 
ticular  emphasis  on  chemists,  chemical 
engineers,  electrical  engineers,  mechan¬ 
ical  engineers,  and  physicists.” 

The  examples  just  presented  estab¬ 
lish  very  definitely  the  fact  that  there 
is  a  current  serious  and  unfilled  need 
for  scientists  and  engineers.  It  is  par¬ 
ticularly  imjiortant  for  members  of  the 
National  Science  Teachers  Association 
to  appraise  the  durability  and  ]»erman- 
ence  of  this  need.  High  school  stu- 
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dents  electing  to  make  a  career  in  sci-  tists.  Hence,  the  impact  of  any  eifort 
ence  have  before  them  a  minimum  of  on  the  part  of  high  school  science  teach- 
4  years  and  in  some  instances  8  to  10  ers  to  direct  more  of  their  students  into 
years  of  intensive  educational  training  scientific  careers  will  not  be  felt  for 
before  they  become  productive  scien-  many  years. 


Reference  Material  on  Guidance 


The  CrRRENT  material  on  the 
guidance  of  young  people  in  the 
schools  is  voluminous.  Further 
reading  and  study  may  be  carried  out 
in  any  library.  Consult — 

For  Books :  Cumulative  Booh'  Index 
(monthly  issues),  to])ics  of  Guidance. 

For  periodicals :  The  topics  of  Edu¬ 
cational  Guidance  and  of  Vocational 
Guidance  in  Agricultural  Index,  Edu¬ 
cation  Index,  Industrial  Arts  Index, 
International  Index  to  Periodicals, 
Renders’  Guide  to  Periodical  Literor 
ture. 

For  brochures  and  bulletins :  Alert 
librarians  and  teachers  may  obtain 
much  material  from  industrial  sources. 
Typical  are  these: 

American  Chemical  Society,  1155 
Sixteenth  St.,  X.  W.,  Washington  G, 
1).  C.,  ‘‘The  Chemical  Profession — an 
Educational  and  Vocational  Guidance 
Pamphlet,”  25  cents ;  “Careers  in 
Chemistry  and  Chemical  Engineer¬ 
ing,”  reprints  of  twenty-nine  specific 
articles  from  Chemical  and  Engineer¬ 
ing  Xeu’s,  $1.00. 

Engineers’  Council  for  Professional 
Development,  20  West  Thirty-ninth 
St.,  New  York,  X.  Y.,  “Engineering 
as  a  Career”  (with  bibliography),  15 
cents. 

General  Motors  Corporation,  Dt^ 
troit  2,  Mich.,  “Can  I  Be  An  Engi¬ 


neer,”  free  from  Department  of  Pub¬ 
lic  Relations. 

Xational  Association  of  Manufac¬ 
turers,  14  West  49  St.,  Xew  York  20, 
X.  Y.,  “Your  Opportunities  in  Sci¬ 
ence,”  free.  Profusely  illustrated; 
copies  available  in  class  quantity. 

Vocational  Guidance  Manuals,  45 
West  45th  St.,  Xew  York  10,  X.  Y. ; 
publishers  of  an  extensive  series  of 
^“Opjwrtunities  in  .  .  .,’  with  constant 
additions.  Typical  of  science,  “Op¬ 
portunities  in  the  Petroleum  Indus¬ 
try.  Price,  85  cents  each  plus  post¬ 
age.  Send  for  complete  list  of  Man¬ 
uals. 

Women’s  Bureau.  U.  S.  Department 
of  Labor,  Bulletin  Xo.  223,  1948-0,  in 
eight  parts:  223-1,  “The  Outlook  for 
Women  in  Science,”  20^*;  223-2  “The 
Outlook  for  Women  in  Chemistry,” 
20(‘ ;  223-3,  “The  Outlook  for  Women 
in  the  Biological  Sciences,”  25?*;  223- 
4,  “The  OntlcMik  for  Women  in  iNla- 
thematics  and  Statistics,”  10?*;  223-5, 
“The  Outlook  for  Women  in  Architec¬ 
ture  and  Engineering,”  25?^;  223-G, 
“The  Outlook  for  Women  in  Physics 
and  Astronomy,”  15??;  223-7,  “The 
Outlook  for  Women  in  Geology,  Geo¬ 
graphy,  and  Meteorology,”  15??;  223-8, 
“The  Outlook  for  Women  in  Occupa¬ 
tions  Related  to  Science,”  15?*. 

The  sources  mentioned  may  have 
other  bulletins  available;  request 
should  be  made  for  this  information. 


The  engineer  is  a  creator.  He  contributes  to  true  social  progress  ....  The  past 
record,  however  great,  is  hound  to  he  surpassed  in  the.  future  by  even  greater 
achievements  and  opportunities  created  by  engineers.” — McWilliams. 

Guidance  Toward  Engineering 

By  R.  L.  McWilliams 

Educational  Relations  Section,  Public  Relations  Department, 

General  Motors  Corporation,  Detroit 

The  heights  by  great  men  reached  and  kept 
Were  not  attained  by  sudden  flight 
But  they,  while  their  companions  slept, 

Were  toiling  upward  in  the  night. 

— Longfellow. 


PERII.VPS  the  greatest  single  con¬ 
tribution  a  counselor  can  make  to 
help  a  youngster  select  a  career  is 
to  make  him  understand  the  above  sen¬ 
timent.  Successful  nien  in  all  walks 
of  life  have  always  made  a  little  more 
effort,  held  a  little  more  devotion,  and 
have  to  a  greater  degree  enjoyed  their 
chosen  field  than  have  those  dissatisfied 
with  their  own  progress. 

Whichever  the  individual  chooses  of 
the  many  careers — economics,  law, 
medicine,  engineering,  or  some  other — 
the  basic  requirements  of  willingness 
to  work  and  enjoyment  of  the  effort  are 
the  foremost  essentials.  Every  career 
requires  hard  work.  Engineering  as  a 
career  is  no  e.xception. 

This  article  attempts  to  discuss  engi¬ 
neering  objectively  from  viewpoints 
which  may  help  those  who  place  a 
youngster’s  feet  on  the  path  to  a  life¬ 
time  productive  career.  Five  sub- 
topics  have  been  chosen  which  may  be 
helpful  to  the  counselor  in  evaluating 
the  question  “Can  I  Be  An  Engineer  ?” 
They  answer  these  questions:  What  is 
the  present  requirement  for  engineers  ? 
What  is  the  future  requirement?  Who 
can  be  an  engineer  ?  What  are  the  re¬ 


wards  of  an  engineer?  What  educa¬ 
tion  is  required  for  one  who  would  be 
an  engineer  ? 

Currently  the  demand  for  individu¬ 
als  trained  as  engineers  greatly  exceeds 
the  supply.  The  large  classes  w’hich 
graduated  in  1949,  ’50,  ’51,  and  ’52 
fell  far  short  of  filling  the  require¬ 
ments  of  industry  and>  the  arrtied 
forces.  The  graduating  classes  for  the 
next  few  years  also  are  estimated  to  be 
seriously  fewer  in  number  than  the 
available  jobs.  In  fact  the  current 
shortage  of  engineers  is  one  of  our  most 
critical  problems  and  will  require  wdse 
use  of  our  present  engineering  talent. 
Today  each  industry  is  making  every 
effort  to  see  that  engineers  in  their  em¬ 
ploy  are  utilized  in  the  most  efficient 
application  of  the  engineer’s  talent.  In 
times  of  material  shortages  engineers 
can  “make  do”  in  many  ways.  How¬ 
ever,  there  is  no  substitute  for  an  engi¬ 
neer. 

Although  the  Freshman  Class  which 
started  in  the  Fall  of  1962  shows 
marked  increase  in  the  number  of  engi¬ 
neering  students,  the  current  shortage 
is  very  likely  to  be  with  us  for  some 
time  to  come.  In  retrospect  the  causes 
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for  this  alarming  shortage  are  debat¬ 
able.  Without  attempting  to  point  to 
any  single  factor  here  arc  a  few  which 
contributed.  They  are  cited  primarily 
as  factors  which  must  be  weighed  in 
attempting  to  forecast  futures. 

Perhaps  the  most  tangible  cause,  but 
not  the  most  important,  was  the  an¬ 
nouncement  from  a  rejwrt  by  the  De¬ 
partment  of  Laltor,  in  1049,  which  in¬ 
dicated  an  oversupply  of  engineers  in 
the  immediate  future.  Enrollment  in 
Engineering  Schools  suffered  a  drastic 
drop  in  the  following  year.  The  drop 
in  enrollment  may  have  been  the  effect 
of  the  wide  spread  distribution  of  that 
announcement  to  schools  and  vocation¬ 
al  advisors.  It  may  also  have  been  due 
to  a  return  to  “normal'’  after  the  ab¬ 
normally  large  classes  in  the  post  war 
years.  However,  the  full  report  in¬ 
dicated  verv  conclusively  the  past  in¬ 
crease  in  ratio  of  engineers  to  workers 
and  forecasted  a  continuance  of  this  in¬ 
crease  which  quite  reasonably  might 
reach  a  requirement  for  twice  as  many 
engineering  graduates  per  year  as  in 
the  decade  from  1030-1040.  (Employ¬ 
ment  Outlook  Eor  Engineers,  Occupa- 
ational  Outlook  Series,  P)ull.  06S  of 
Bureau  of  Labor  Statistics).  As  we 
know  now,  the  estimated  excess  of 
engineering  graduates  never  material¬ 
ized. 

The  Engineering  graduate  is  the 
product  of  essentially  a  four  year  cyele. 
Therefore,  the  abnormally  large  (by 
1040  standards')  graduating  classes  of 
engineers  in  1040,  ’.50,  and  ’.51  were 
the  result  of  the  swollen  enrollment  of 
the  years  immediately  following  World 
War  IT.  These  classes  probably  may 
be  said  to  have  made  up  the  attrition 
and  lack  of  enrollments  only  during  the 
war  years.  Abrupt  dislocation  of  nor¬ 
mal  trends  also  create  havoc  particular¬ 


ly  on  relatively  long  cycles.  The  sud¬ 
den  conversion  into  a  “dual  economy” 
with  the  onset  of  the  Korean  hostilities 
in  1050  was  a  condition  which  the  four 
year  engineering  graduate  cycle  could 
not  meet.  To  this  situation  also  can 
be  charged  some  of  the  cause  of  our 
engineer  shortage.  The  effect  of  the 
large  post  war  business  expansion  and 
Korea  was  not  measurable  when  the 
study  which  indicated  a  possible  temp¬ 
orary  supply  of  engineers  was  made. 

A  quantitative  answer  to  the  ques¬ 
tion  “What  is  the  future  requirement 
for  engineers  ?”  is  of  little  definite  val¬ 
ue.  Events  and  conditions  change  t<x) 
rapidly  and  the  future  is  too  veiled. 
However,  a  quantitative  look  at  the 
past  and  a  consideration  of  the  present 
and  future  leads  to  but  one  conclusion. 
The  current  output  of  engiiu'ers  is  not 
sufficient.  Both  the  general  |>opulation 
and  tl^e  percent  of  engineers  in  the  to¬ 
tal  population  are  increasing.  The 
number  of  engiim'rs  per  100,000  work¬ 
ers  is  increasing  much  more  rapidly, 
however,  than  the  population.  As  the 
population  was  multiplied  nearly  two 
and  one-half  times  between  1800  and 
1050,  the  number  of  engineers  in¬ 
creased  four  an<l  one-half  times. 

There  are  several  reasons  for  this 
growth  in  the  proportion  of  engineers. 
The  change  from  a  rural  economy  to  a 
manufacturing  economy  is  one  of  them. 
An  economy  that  expands  to  meet  nor¬ 
mal  population  growth  is  another.  Of 
greater  influence  than  these  too,  how¬ 
ever,  has  been  the  increasing  complex¬ 
ity  of  our  machines  and  equipment. 
Each  new  development  of  the  period 
mentioned  (1800-1050)  was  on  a  high¬ 
er  technical  level.  .\s  a  result  each 
new  development  required  an  increase 
in  engineering  manpower  for  the  high- 
er.the  technical  level  is  the  more  addi- 
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tional  engineering  must  be  applied  to 
raise  it  further ;  the  higher  the  technic¬ 
al  level  is  the  more  engineering  talent 
is  required  to  maintain  it. 

We  are  in  a  period  of  sharply  rising 
technological  level.  The  post  war 
business  e.\pansion  and  replacement 
has  brought  along  new  developments  in 
machine  tools  and  manufacturing  pro¬ 
cesses.  Discussion  is  prevalent  on 
“Automation,”  the  push-button  fac¬ 
tory.  Even  the  trends,  s{K)tty  as  they 
are,  towards  this  area  of  technology 
forecast  an  even  greater  ratio  of  engi¬ 
neers  to  workers.  In  addition  to  the 
rising  technical  level  in  tools  and  prod¬ 
ucts  we  have  the  problem  of  engineer¬ 
ing  our  “catching  up.”  In  highways, 
housing,  utilities,  and  in  many  other 
fields  construction  has  not  kept  pace 
with  our  poptilation  growth  during 
most  of  the  past  twenty  years  or  so.  j 

In  consideration  of  the  proven  con¬ 
stant  increase  in  ratio  of  engineers  to 
workers  and  the  current  and  definite 
future  upward  curv’e  of  our  technolog¬ 
ical  level,  today’s  output  of  engineer¬ 
ing  graduates  in  all  fields  is  not  suffi¬ 
cient.  !More  students  should  enter 
engineering  careers  and  the  survival 
rates  should  somehow  be  improved 
without  reducing  the  quality  of  engi¬ 
neers  to  insure  the  higher  number  of 
graduates  required. 

It  is  quite  difficult,  if  not  impossible, 
to  forecast  the  engineer  requirements 
on  a  basis  of  specific  fields  of  engineer¬ 
ing.  In  many  resf>ects  the  training  giv¬ 
en  civil,  mechanical,  electrical,  chemic¬ 
al  and  other  engineers  is  such  that 
adapting  from  one  field  or  another  is 
not  overly  difficult.  In  fact  if  five  maj¬ 
or  classes  are  considered  mining  and 
metallurgical,  civil,  mechanical,  chem¬ 


ical  and  electrical  engineering,  a  rela¬ 
tively  high  percentage  of  engineers  in 
those  classes  are  not  working  in  the 
field  of  their  major  training.  This  per¬ 
centage  in  1948  varied  from  of 
mechanical  engineers  to  27%  of  min¬ 
ing  and  metallurgical  engineers  not 
w’orking  in  the  field  of  engineering  of 
their  scholastic  training. 

Assuming  that  the  condition  of  a 
current  shortage  of  engineers  exists  has 
been  established  and  that  the  situation 
will  continue  unless  sharply  increased 
enrollment  in  engineering  schools  oc¬ 
curs,  what  about  the  other  three  topics 
mentioned  in  the  intro<luction :  Who 
can  be  an  engineer?  Rewards  to  the 
engineer,  and  Education  of  one  who 
would  be  an  engineer. 

Not  everyone  can  be  an  engineer. 
Aptitude  is  an  important  factor.  It  is 
difficult  to  forecast  in  which  of  the 
many  fields  a  student  will  do  his  best 
work.  Good  aptitude  testing  is  fairly 
reliable  although  usually  not  available. 
However,  very  rough  guides  do  exist 
which  may  indicate  a  student’s  apti¬ 
tude.  These  guides  to  a  student’s  in¬ 
terest  and  ability  in  engineering  are 
usually  a  liking  to  work  with  mechan¬ 
ical  things,  a  desire  to  know  why  things 
work  as  well  as  how,  and  an  interest 
in  reading  alx)ut  scientific  subjects. 
Tie  does  good  work  in  his  mathematics 
and  science  courses.  Such  a  student 
usually  posseses  a  fairly  hish  degree  of 
manual  dexterity,  and  his  hobbies  are 
the  building  of  model  cars,  planes,  and 
other  “creative”  projects. 

Although  the  student  who  meets 
these  rough  guides  will  very  likely  do 
well  in  engineering  some  of  our  best 
engineers  did  not  have  these  early  indi¬ 
cations.  However,  the  present  excel¬ 
lent  opportunities  for  the  engineering 
student  should  not  be  used  to  urge  stu- 
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dents  into  that  field  who  may  show 
tendencies,  though  slight,  for  other 
careers.  ifiscasting  leads  only  to 
blighted  careers  and  is  partially  re- 
•ponsible  for  the  dro])Outs  and  failures 
during  the  school  years. 

Any  student  who  desires  to  enter  col¬ 
lege  should  by  all  means  be  encouraged 
to  do  so.  All  statistics  point  to  the  in- 
crea.sed  earning  capacity  of  the  trained 
in<lividual.  In  a  large  sense  financial 
problems  should  prove  no  real  barrier. 
!Most  all  colleges  have  scholarships 
available  as  well  as  loan  funds  from 
which  the  deserving  student  can  obtain 
help.  This  in  addition  to  part  time 
work  can  often  help  over  what  seems  an 
unsurmountable  obst^le.  In  the.se 
times  of  a  serious  shortage  of  engineers 
all  other  likely  avenues  of  available  aid 
to  deserving  students  should  l)e  ex¬ 
plored. 

After  the  college  years  the  rewards 
to  an  engineer  are  twofold.  The  engi¬ 
neer  is  a  creator.  As  such  he  contri¬ 
butes  to  true  social  progress.  The 
marvelous  devices  we  have  today  have 
been  created  by  the  engineer  and  his 
work  has  the  true  ring  of  progress. 
The  past  record  of  engineering  achieve¬ 
ments  and  opportunities,  however 
great,  is  l)ound  to  l)e  surpassed  in  the 
future  by  even  greater  achievements 
and  opportunities  created  by  engineers. 

The  second  reward  to  the  engineer  is 
that  measured  by  his  income  and  re¬ 
sponsibilities.  Engineering  training 
is  not  an  automatic  guarantee  to  suc¬ 
cess  as  so  measured.  It  is  up  to  the 
individtial  to  climb  the  ladder  by  his 
own  efforts.  At  the  present  time  the 
average  engineering  graduate  is  getting 
a  job  with  large  companies  at  a  salary 
ranging  from  $300  to  400  per  month, 
and  past  experience  indicates  that  engi¬ 
neering  training  plus  hard  work  leads 


to  real  success.  A  note  of  caution 
should  l>e  mentioned  here,  however. 
Studies  of  average  salaries  can  be  mis¬ 
leading.  As  in  all  professions  tdiere 
are  greater  numbers  at  the  lower  in¬ 
comes  which  effect  the  average  and  do 
not  show  the  top  which  can  be  reached, 
but  by  and  large  the  engineering  pro¬ 
fession  is  perhaps  one  of  the  best  paid 
major  professions  in  this  country. 

Engineers  because  of  their  training 
often  enter  other  fields  such  as  sales, 
advertising,  personnel,  and  other  lines. 
Xot  only  the  teehnical  knowledge  helps 
them,  but  al.^o  the  thinking  habits  and 
methods  of  analyzing  a  ]>roblem  that 
become  second  nature  to  an  engineer. 
Such  training  often  leads  the  engineer 
into  management  jobs.  A  recent  sur¬ 
vey  found  that  4C  percent  of  the  fop 
jobs  in  industry  are  now  held  by  men 
with  engineering  training. 

College  entrance  requirements  for 
courses  leading  to  engineering  careers 
are  fairly  uniform.  The  fields  of  engi¬ 
neering  overlap,  and  the  same  high 
school  preparation  will  do  for  all  of 
tlumi.  In  fact  the  junior  year  in  col¬ 
lege  is  often  the  first  year  of  s|>ecial 
study  for  a  particular  branch  of  engi¬ 
neering.  For  this  reason  the  choice  of 
a  specific  engineering  career  during 
high  school  years  is  of  secondary  im¬ 
portance. 

During  high  school  the  student  will 
study  many  courses  required  for  all 
professions.  These  courses  also  help 
to  prepare  him  for  living  in  today’s 
world.  However,  a  sound  foundation 
for  engineering  will  include  all  the  ma¬ 
thematics  possible;  science,  at  least 
chemistry  or  physics  and  preferably 
l)oth ;  but  not  at  the  expense  of  Eng¬ 
lish,  history  or  social  studies. 

In  conclusion  the  counselor  can 
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point  out  to  the  student  the  rich  ma¬ 
terial  and  spiritual  rewards  in  the 
fields  of  engineering,  and  the  expand¬ 
ing  need  for  trained  men  if  our  na¬ 
tion’s  program  is  to  continue.  The 
student  should  assert  his  true  interest 
in  engineering  and  the  willingness  to 


work  hard  to  attain  his  goal.  This  can 
be  done  by  building  a  sound  founda¬ 
tion  in  the  basic  mathematics  and  sci¬ 
ence  courses  together  with  languages, 
history,  and  social  studies  which  give 
breadth  and  understanding  necessary 
to  true  success. 


BOOK  REVIEWS 


Makers  of  Modern  Science.  A  Twenti¬ 
eth  Century  Library  Trilogy.  New  York. 
Charles  Scribner’s  Sons.  1953.  $4.00. 

Three  of  the  pioneers  of  modern  science 
are  the  subjects  of  the  essays  that  com¬ 
prise  this  volume.  The  first  is  Charles 
Darwin  whose  career  is  traced  by  Paul  B. 
Sears.  Gregory  Zilboorg  is  the  biogra¬ 
pher  of  the  second,  Sigmund  Freud,  while 
Leo]>old  Infeld  discusses  .Mbert  Kinstein 
in  the  third  story.  The  essays  have  been 
prepareci  for  the  intelligent  layman  rather 
than  f«r  the  specialist  and  in  each  case  the 
presentation  is  of  great  clarity.  The  dy¬ 
namic  personalities  of  these  three  sci¬ 
entists  and  their  influence  in  their  respec¬ 
tive  fields  are  carefully  brought  out  by 
each  of  the  authors. — William  P.  Seabs. 

Living  Things.  By  Freilerick  L.  Fitz¬ 
patrick  and  Thomas  D.  Bain.  New  York. 
Henry  Holt  and  Company.  1953.  $3.60. 

fAriny  ThimjH  is  presented  as  a  text  in 
general  biology  for  high  school  students. 
The  authors  have  been  careful  to  select 
material  that  is  meaningful  to  5-oung  peo¬ 
ple  and  useful  to  them  in  everyday  life. 
The  approach  is  to  the  average  student  of 
the  secondary  school  and  the  presentation, 
together  with  the  suggested  activities, 
should  challenge  these  young  people.  The 
book  is  organized  into  eight  units  which 
are  broken  up  into  topics.  These  topics, 
in  turn,  are  made  up  into  chapters.  At 
the  end  of  each  chapter,  there  is  a  group 
of  short -answer  items.  Scientific  words 
used  for  the  first  time  are  defined  at  the 
beginning  of  each  topic  while  at  the  end  of 
these  topics  there  are  summaries,  lists  of 
scientific  terms,  questions  which  emphasize 
applications  to  human  problems,  and  sug¬ 
gestions  for  field  trips  and  a  variety  of 
other  learning  experiences. — William  P. 
Seabs. 


The  World  of  Eli  Whitney.  By  .Jean¬ 
ette  Mirsky  and  .\llan  Nevins.  New  York. 
The  Macmillan  Company’.  1952.  $5.75. 

To  Americans,  the  name  of  Eli  Whitney 
is  invariably  associated  with  the  cotton 
gin.  To  be  sure,  this  Yankee  school 
master  invented  the  contrivance  that  had 
so  much  to  do  with  the  course  of  develop¬ 
ment  of  the  planter’s  economy  of  the  early 
nineteenth  century,  but  the  influence  of 
the  man  in  the  history  of  America’s  ind’,is- 
trial  evolution  rests  upon  the  development 
of  a  very  fundamental  principle.  It  was 
Whitney’s  development  of  standard  inter¬ 
changeable  parts’  that  solved  the  problem 
of  the  prfKluction  of  muskets  in  his  bro¬ 
ther’s  fire  arms  plant  and  that  prepared 
the  way  for  the  evolution  of  the  mass  pro¬ 
duction  methods  that  have  characterized 
•American  industry.  The  authors  of  this 
revealing  biography  have  had  access  to  the 
collection  of  Whitney  papers  now  in  the 
custody  of  the  Yule  University  Library  and 
presented  to  that  institution  by  the  in¬ 
ventor’s  great-grand  daughters.  Whit¬ 
ney’s  inventions  were  indeed  revolutionary 
and  his  influence  on  our  Industrial  history 
far-reaching.  The  story  of  his  life  and  his 
work  is  very  interesting  reading  and  basic 
to  an  understanding  of  our  industrial 
growth. — William  P.  Seabs,  New  York 
University. 

Physics  for  Modern  Times.  By  Abra¬ 
ham  Marcus.  New  York.  Prentice-Hall, 
Inc.  1952.  $3.92, 

This  is  a  complete,  modern  and  compre¬ 
hensive  text  in  physics  for  high  school 
students.  The  author  is  a  teacher  in  one 
of  the  New  York  City  high  schools  and  has 
had  wide  exiierience  in  the  various  fields 
of  phjsics  and  in  text  book  writing.  The 
approach  is  from  the  cultural  point  of 
view  and  physics  is  conceived  of  as  vital 
to  life  in  our  present  world. — William  P. 
Seabs,  New  York  University. 


"The  upper  elemeviary,  junior  high  school,  and  senior  high  school  years  are  critical 
for  the  discovery  and  guidance  of  our  future  physicists." — Wilson. 

Guidance  Toward  Research  anc^ 
Development  in  Physics 

By  LELAXD  L.  WILSOX 

Dept,  of  Physics,  Georgia  Teavhers  College,  Collegehoro,  Georgia 


Do  U’p  ^eed  More  Physicists? 

OST  OF  THE  basic  advances 
in  our  knowledjre  of  physics 
since  its  befrinning  as  an  experi¬ 
mental  science  have  come  from  outside 
the  Fnited  States.  A  survey  of  the 
field  from  Galileo  to  Einstein  will 
show  that  EurojK'ans  have  contributed 
most  to  pure  r<‘searoh  iti  physics.  R'- 
search  work  of  outstanding  significance 
has  l>een  done  by  American  physicists, 
particularly  iu  recent  years,  yet  our 
greatest  accomplishments  in  ])hysies 
have  Ix'cn  in  the  developmental  field. 
We  have  taken  the  discoveries  of 
others,  applied  them  in  practical  ways, 
and  produced  the  greatest  industrial 
machine  on  earth. 

We  can  no  longer  depend  upon  na¬ 
tions  which  have  lK*en  improverished 
by  war  for  the  basic  research  to  nour¬ 
ish  our  tf'chnology.  Americans  must 
give  more  attention  to  juire  re.search  in 
jdiysics  and  other  sciences  if  we  are  to 
maintain  our  twhnological  leadership 
in  the  world. 

A  hK>k  at  the  advertisements  in  any 
scientific  journal  is  sufficient  evidence 
of  our  prf‘sent  shortaare  of  physicists, 
llusiness  concerns  of  all  types  are  com¬ 
peting  for  those  traijied  to  <lo  research 
work  in  physics.  We  have  approxi¬ 
mately  12,000  physicists  in  this  coun¬ 
try,  including  3,500  Ph.D.’s,  accord¬ 


ing  to  figures  recently  releaseil  by 
M.  II.  Trytten,  Dirwtor  of  the  Office 
of  Scientific  Personnel  of  the  Xational 
Research  Council.  Of  this  number 
4,000  are  employed  in  educational  in¬ 
stitutions,  3,500  in  governmental  agen¬ 
cies,  and  4,500  in  industry.  Figures 
recently  compiled  by  Dr,  ^larsh  W. 
White  of  the  Pennsylvania  State  Col¬ 
lege  shows  that  undergraduate  enroll¬ 
ment  of  ])hysic8  majors  reached  a  peak 
of  about  12,500  in  1049-50  and  has 
now  droj)|)ed  to  around  10,000.  The 
enrollment  of  graduate  students  in 
jihysics  rose  sharply  after  World  War 
II,  but  has  now  leveled  off  at  slightly 
less  than  (5,000. 

Our  present  shortage  of  physicists, 
which  is  not  due  altogther  to  the  in¬ 
ternational  tensio?!,  is  not  likely  to  be 
erased  .*oon.  The  very  nature  of  sci¬ 
ence  will  caus<'  the  demand  for  pnysi- 
cists  to  increase  as  we  have  r'xpansion 
in  such  fields  as  electronics,  nuclear 
physics,  and  (piantum  theory.  1'lie 
shortage  in  pure  research  will  be  more 
acute  than  in  developmental  work.  Dr. 
Trytten  has  also  jiointed  out  that  rela¬ 
tively  few  gra<luates  in  science  .ire 
choosing  academic  car(*ers  and  puri'  n*- 
search  because  of  the  great  discrepaucy 
l)etween  salaries  paid  by  the  Fniver- 
sities  and  those  paid  in  government 
and  industry. 
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We  need  more  physicists,  particu¬ 
larly  in  pure  research  work.  Our  abil¬ 
ity  to  meet  this  need  will  depend  to  a 
larjre  extent  upon  what  teachers  do  to 
encourage  those  students  who  have  the 
potentital  ability  for  creative  work  in 
science. 

Finding  Potential  Physicists 

The  first  step  in  guidance  toward 
this  specialized  occupation  of  research 
in  physics  is  to  find  the  youngsters 
with  the  necessary  traits  for  success  in 
such  work.  What  are  the  qualities  to 
look  for  ? 

Intelligrtice  well  alwve  average  is 
necessary  for  the  mastery  of  the  skills 
and  concepts  involved  in  physics  re¬ 
search  work,  although  it  is  not  suffi¬ 
cient  in  itself.  Intelligence  tests  will 
enable  ns  to  identify  those  of  superior 
intellectual  ability.  We  should  be 
using  these  tests,  if  for  no  other  pur¬ 
pose*  than  to  discover  those  of  outstand¬ 
ing  promise,  not  only  in  science  but  in 
other  fields  as  well. 

Scientific  curiosity  and  interest  are 
certainly  necessary  for  a  potential  phy¬ 
sicist.  These  traits  may  Ik*  discovered 
by  careful  observation  of  student’s 
reading,  use  of  .spare  time,  and  reac¬ 
tions  to  science  experiences  in  the  class¬ 
room.  Good  science  teaching  wdll  help 
to  develop  curiosity  and  interest  in  sci¬ 
ence. 

Originality  and  creative  imagina¬ 
tion  are  indeed  rare,  but  they  are  fun¬ 
damental  to  research  in  any  field.  The 
student  who  thinks  of  original  explana¬ 
tions  for  natural  phenomena  and  de¬ 
vises  experiments  and  equipment  for 
him.self  is  likely  to  be  gifted  with  these 
qualities  in  some  measure  and  should 
lx*  encouraged.  All  too  often  teachers, 
haras.sed  by  classroom  details,  succumb 
to  the  temptation  to  discourage  origin¬ 


ality  because  to  encourage  it  would  in¬ 
volve  more  time-consuming  work. 

Mathematics  is  an  essential  tool  for 
any  advanced  work  in  physics.  There¬ 
fore,  aptitude  for  mathematics  is  an¬ 
other  essential  trait  which  we  should 
look  for  in  the  potential  physicist.  Re¬ 
liable  aptitude  tests  for  various  areas 
are  now  available  and  should  definitely 
be  used  in  guidance  toward  research  in 
physics. 

Skill  in  the  manipulation  of  tools 
and  apparatus  is  also  a  desirable  abil¬ 
ity  for  the  physicist.  Such  skill  can 
be  developed  to  a  considerable  extent, 
but  some  natural  facility  is  desirabit; 
for  the  experiniental  physicist. 

There  are  niany  other  qualities 
w  hich  will  contribute  to  success  in  phy¬ 
sics  research  work  as  they  will  in  any 
other  profession.  Among  these  are  self- 
confidence,  initiative,  reliability,  pa¬ 
tience,  cooperation,  and  that  elusive 
something  w'hich  we  call  character. 

We  w’ill  not  find  all  the  traits  listed 
here  developed  to  a  high  degree  in 
many  students.  Ilow’ever,  when  we 
find  an  unusual  combination  of  these 
qualities  which  add  up  to  what  we  call 
scientific  aptitude,  we  should  do  some¬ 
thing  about  it.  The  student  should  be 
encouraged  to  go  as  far  and  as  fast  in 
science  as  he  can,  and  his  parents 
should  be  advisetl  of  his  potentialities. 
We  have  been  so  engrossed  with  the 
educational  problems  of  the  average 
and  the  retarded  that  w'e  have  given 
too  little  attention  to  the  development 
of  superior  talent. 

Hoir  May  ITc  Gmde  Capable  Students 
Toward  Research  in  Physics? 

Effective  guidance  of  students  with 
scientific  ability  should  start  early.  In¬ 
terests  w'hich  last  a  lifetime  are  devel- 
oj)ed  at  an  early  age.  Herbert  S.  Zim, 
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in  a  study  of  science-talented  young 
men  and  women,  found  the  average  age 
of  first  interest  in  science  was  between 
10  and  11  years.  Dr.  Zim,  in  a  further 
study  of  scientists  at  the  University  of 
Illinois  found  that  364  out  of  529,  or 
69%,  chose  their  present  vocation  by 
the  age  of  18.  The  upper  elementary, 
junior  high  school,  and  senior  high 
school  years  are  critical  for  the  discov¬ 
ery  and  guidance  of  our  future  physi¬ 
cists. 

Perhaps  the  most  important  single 
thing  which  any  tcjacher  can  do  for  po¬ 
tentially  good  science  students  is  to 
make  science  vitally  interesting  in  the 
classroom.  A  science  class  accompa¬ 
nied  by  student  and  teacher  planning 
and  conducted  in  an  atmosphere  of  ex¬ 
ploration  and  adventure  can  Ik*  a  pow¬ 
erful  interest  stimulant.  Physics  en¬ 
rollment  in  American  High  Schools 
has  been  deelining  for  a  good  many 
years  and  the  subject  is  being  dropped 
by  many.  Less  than  60  per  cent  of  all 
high  school  students  in  the  United 
States  studied  any  science  during  the 
school  year  of  1949.  Could  it  be  that 
some  of  this  lack  of  interest  in  science 
is  due  to  our  failure  as  teachers  to 
make  it  interesting  and  challenging  to 
students  ? 

Our  potential  physicists  should  have 
ample  opportunity  to  use  their  origin¬ 
ality.  Simple  research  projects  should 
start  as  early  as  the  student  desires. 
Anna  Roe,  in  an  extensive  study  of  64 
eminent  American  scientists,  including 
22  physicists,  found  that  one  of  the 
mmt  important  factors  in  the  final  de¬ 
cision  to  become  a  scientist  was  the 
discovery  of  satisfaction  in  doing  re¬ 
search.  The  implication  of  this  fact 
for  our  science  teaching  should  be  ob¬ 
vious.  Assignment  as  student  assis¬ 
tants  to  help  in  the  preparation  and 


2)resentation  of  experiments  and  de¬ 
monstrations  will  give  our  exceptional 
students  desirable  exj)erience. 

The  physicist  must  also  be  a  citizen, 
and  he  needs  knowledge  and  under¬ 
standing  in  fields  other  than  his  speci¬ 
alty.  Our  future  physicists  should  be 
guided  wisely  in  this  respect.  We 
should  not,  in  our  enthusiasm  for  sci¬ 
ence  and  mathematics,  overlook  the  im¬ 
portance  of  such  areas  as  language,  soc¬ 
ial  studies,  and  the  arts  for  these  stu¬ 
dents. 

A  science  club  is  an  excellent 
means  for  the  discovery  and  develop¬ 
ment  of  originality  and  .interests  in 
science.  Aij  active  club  will  give  stu¬ 
dents  an  opportunity  to  work  on  pro¬ 
jects  of  their  own  choosing  and  to  en¬ 
gage  in  elementary  research.  Our  fu¬ 
ture  physicists  may  very  well  discover 
here  the  satisfactions  of  research  and 
thus  be  motivated  along  the  road  of 
preparation  for  research  work  in  phy¬ 
sics. 

Science  talent  searches  on  both  na¬ 
tional  and  state  levels  offer  opportuni¬ 
ties  to  promising  students  of  science. 
These  prc^rams  seek  to  discover  those 
with  ability  for  creative  research,  to 
give  them  recognition,  and  to  provide 
financial  aid  toward  college  training 
in  science. 

The  twelfth  annual  Science  Talent 
Search,  sponsored  by  the  Westinghouse 
Educational  Foundation,  is  now  com¬ 
ing  to  a  close.  The  winners  of  scholar- 
shi{>s  totalling  eleven  thousand  dollars 
have  been  determined  by  a  science  ap¬ 
titude  examination,  personal  data  from 
teachers,  a  report  on  a  scientific  pro¬ 
ject,  and  interviews  with  the  judging 
committee.  The  success  of  this  pro¬ 
ject  in  discovering  and  encouraging 
young  scientists  is  shown  by  the  record 
of  440  previous  winners,  all  of  whom 
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are  still  under  29  years  of  age.  Their 
degrees  total  257  bachelors,  64  masters, 
and  40  doctors.  A  total  of  85  are  now 
holding  full  time  positions  as  scien¬ 
tists.  !More  of  these  science  talent 
search  winners  have  chosen  careers  in 
physics  than  in  any  other  science. 

The  Future  Scientists  of  America 
Foundation,  sponsored  by  the  National 
Science  Teachers  Association  in  coop¬ 
eration  with  The  American  S(x;iety  for 
^Metals,  has  recently  launched  an  exten¬ 
sive  program, of  science  ^achievement 
awards  for  those  students 'who  are  the 
future  scientists  of  America.  This 
program  is  designed  to  stimulate  and 
recognize  superioV  work  in  experi¬ 
mental  science  by  both  junior  and  sen¬ 
ior  high  school  students. 

Alert  teachers  will  direct  the  atten¬ 
tion  of  their  superior  science  students 


to  these  nationwide  activities  and  to 
similar  ones  on  the  state  or  local  level. 
Junior  academies  of  science  are  grow¬ 
ing  over  the  nation  and  are  sponsoring 
many  worthwhile  activities.  These 
activities  will  help  us  to  discover  and 
develop  our  potential  research  physi¬ 
cists. 

We  need  more  physicists  now  and 
will  continue  to  need  them  in  the  years 
ahead.  Teachers  in  the  elementary 
and  high  schools  are  in  a  strategic  posi¬ 
tion  to  help  ipeet  this  need  by  finding 
those  with  the  necessa,ry  talefnt  and 
guiding  them  in  the  right  direction. 
This  effort  is  worthy  of  our  attention 
'not'  only  because  our  nation  needs  the^ 
trained  sj)ecialists,  but  because  it  will 
mean  much  to  the  happiness  of  those 
whom  we  help  toward  a  satisfying  and 
worthwhile  life  work. 


“People  who  score  high  on  ihe  iheorettcal  [r^^parr/i]  value  are  iuteresled  in  the 
search  for  truth.  They  want  to  know  what  makes  the  world  go  around,  and  they 
are  eternally  asking  ‘whyf’’’ — Murphy. 

Guidance  Toward  Chemical 

Engineering  and  Research 

Jiy  WALTER  J.  MURPHY 

Editor,  Chemical  and  Engineering  Xews,  The  American  Chemical  Society, 


Wajihinyt 

KADrtRS  of  the  chemical  profes¬ 
sion  and  the  chemical  industrv 
currently  are  disturlK'd  hy  the 
shortajre  of  young  men  and  women 
training  for  careers  in  chemistry  and 
chemical  engineering.  The  chemical 
industry  ha.s  demonstrated  over  the 
past  25  years  that  it  is  definitely  a 
growth  industry.  Indeed,  curves  show 
the  chemical  field  has  l)eon  expanding 
more  than  three  times  faster  than  in¬ 
dustry  generally.  ThenTore.  the  need 
for  chemists  and  chemical  <‘ngineers 
can  l>e  expected  to  expand  indefinitely 
unless,  of  course,  there  is  a  serious  and 
prolong(‘d  rec('ssion  or  depression 
which  would  force  curtailment  in  re¬ 
search  and  in  the  manufacture  of  chem¬ 
icals  and  allied  products. 

Most  professions  ar('  concerned  with 
downward  trends  in  enrollment.  The 
reasons  are  many  and  varied — the  low 
birth  rate  of  the  '30's.  the  international 
situation,  and  the  comparatively  high 
wages  paid  skilled  and  unskilled  labor. 
There  is  no  (piestion  but  what  wages  of 
lal)or  have  increased  faster  than  sal¬ 
aries  paid  in  most  professions.  To 
many  youths,  a  college  education  dix's 
not  seem  attractive  under  present  day 
conditions. 

There  is  a  great  challenge  in  the 
chemical  Industrv  and  in  fundamental 


on,  D.  C. 

and  applied  research  for  manv  young¬ 
sters.  The  profession  is  interi'sted  not 
in  large  numliers  but  in  the  comjieten- 
cy  of  those  who  enter  it.  For  those 
who  are  competent,  there  are  many  in¬ 
triguing  opjKirtunities. 

What  are  the  qualifications  that  one 
should  look  for  iu  advising  a  youngster 
to  undertake  a  career  in  chemistry  or 
chemical  engineering?  We  can  an¬ 
swer  this  qiK'stion  by  indicating  the 
kind  of  instruction  he  will  r<‘ceive  in  a 
topflight  sclnwl. 

Dr.  J.  C.  Warner.  President  of 
Carnegie  Institute  of  Technology,  de- 
scrilied  the  ideal  instruction  in  an  ar¬ 
ticle  entitled,  “Undergraduate  Educa¬ 
tion  for  the  Profession  of  Chemistry’’ 
which  apiwired  in  CHEMICAL  AND 
ENGINEERING  NEWS  (Vol.  28, 
No.  .‘D,  July  31.  1050).  Dr.  Warner 
descrilies  the  instruction  as  follows: 

1.  Thorough  and  integrated  under¬ 
standing  of  fundamental  knowledge 
and  a  familiarity  with  the  basic  tech¬ 
niques  in  chemistry  and  related  fields, 
ami  the  ability  to  use  this  knowledge 
and  these  basic  techniques. 

2.  Genuine  compt'tence  in  the  ord¬ 
erly  way  of  analytical  thinking  wdiich 
scientists  and  other  professional  men 
have  always  used  in  reaching  sound, 
creative  conclusions,  to  the  end  that 
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after  graduation  the  student  can,  by 
such  thinking,  reach  his  own  decisions 
in  his  professional  work  as  a  chemist 
and  as  a  citizen. 

3.  Ability  to  learn  for  himself  with 
scholarly  orderliness,  so  that  after 
graduation  he  will  lx‘  able  to  grow  in 
wi.s<lom  and  keep  abreast  of  the  chang¬ 
ing  knowledge  and  j>roblems  of  his  pro¬ 
fession  and  the  society  in  which  he 
lives. 

4.  The  philosophical  outlook  and 
breadth  of  knowledge  which  will  enable 
him  to  recognize  and  deal  with  the  hu¬ 
man,  economic,  and  social  problems, 
of  his  professional  work. 

In  outlining  the  qualifications  neces¬ 
sary  for  success  in  chemistry  or  chemi¬ 
cal  engineering,  T  quote  from  another 
article  in  the  series  on  careers  in  chem¬ 
istry  and  chemical  engineering.  Wil¬ 
liam  C.  Krathwohl,  Director  of  Tests, 
Institute  for  Psychological  Services, 
Illinois  Institute  of  Technology,  in  dis¬ 
cussing  the  subject  “Psychological 
Testing  in  Career  Selection,”  (Chem- 
iraJ  and  Engineerinr]  News,  Vol.  28, 
Xo.  28,  July  10,  1950)  points  out  that 
it  is  doubtful  whether  a  person  who  is 
not  above  average  in  mental  ability  can 
graduate  as  a  chemist  or  chemical 
enginet'r  from  an  institution  which  has 
high  standards.  He  further  points  out 
that  youngsters  who  are  interested  in 
the  chemical  profession  should  show  up 
well  in  such  subjects  as  mathematics, 
physics,  and  chemistry.  Actually  these 
three  subjects  are  basically  the  most 
important  ones  for  engineering  as  well. 
Speed  and  accuracy  and  ability  to  vis¬ 
ualize  are  other  essential  qualifications.' 
A  good  vocabulary  is  important  in  any 
kind  of  occupation  and  is  absolutely 
necessary  in  a  professional  field.  The 
chemist  or  chemical  engineer  who  is 
largely  inarticulate  finds  it  very  diffi¬ 


cult  to  reach  responsible  positions  in 
the  chemical  field. 

The  task  of  advising  on  careers  in 
chemistry  and  chemical  engineering 
has  become  more  complicated  in  the 
past  few  decades  for  the  reason  that 
many  graduate  chemists  are  now  em¬ 
ployed  in  work  other  than  actual  re¬ 
search  or  testing,  and  many  chemical 
engineers  work  outside  of  chemical 
manufacturing  plants.  Today,  thou¬ 
sands  of  graduate  chemists  and  chem¬ 
ical  engineers  are  employed  in  such 
fields  as  marjjet  development,  market 
research,  technical  service,  sales,  ad¬ 
vertising;  and  thousands  more  are  in 
managerial  and  executive  positions. 
Quite  obvioiisly,  certain  qualifications 
are  necessary  in  a  chemist  or  chemical 
engineer  who  becomes  an  executive,  but 
certain  vital  qualifications  necessary 
for  the  research  chemist,  need  not  be 
present  in  the  man  who  is  a  chemically- 
trained  executive.  For  example,  the 
executive  should 'be  well-qualified  in 
the  field  of  mathematics  but  he  certain¬ 
ly  does  not  need  to  be  as  much  of  a  ma¬ 
thematician  as  does  a  physical  chemist. 

Dr,  Krathwohl  tells  us  that  the  theo¬ 
retical  value  is  important  for  chemists 
in  that  it  tends  to  separate  the  research 
man  from  the  one  who  is  more  inter¬ 
ested  in  design,  development,  produc¬ 
tion,  or  sales.  People  who  score  high 
on  the  theoretical  value  are  interested 
in  the  search  for  truth.  They  want  to 
know  what  makes  the  world  go  around, 
and  they  are  eternally  asking  “why  ?” 
^lost  people  don’t  cAre  what  makes  the 
world  go  around  just  as  long  as  it  goes 
around. 

Dr.  Krathwohl  brings  out  two  other 
values  important  to  chemists,  particu¬ 
larly  those  in  industry.  These  are  the 
business  and  competitive  values.  A 
man  who  scores  high  in  business  val- 
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uos,  according  to  Dr.  Krathwohl,  usu¬ 
ally  measures  everything  in  terms  of 
dollars  and  cents.  A  person  who  scores 
high  in  the  competitive  value  is  not  sa¬ 
tisfied  unless  he  gets  ahead  of  the  other 
fellow.  The  research  worker  almost 
invariably  scores  very  high  in  the  theo¬ 
retical  value  but  average  or  low  n 
business  or  competitive  values. 

Clearly,  it  is  asking  a  great  deal  of 
a  vocational  guidance  counselor  to  de- , 
cide  on  whether  a  youngster  measures  ‘ 
lip  to  all  ^f  the  qualifications  that  have 
l>een  discussed.  He  can,  however, 
make  a  reasonable  evaluation  that 
should  bo  extremely  helpful  to  any 
serious-minded  boy  or  girl  intent  upon 
selecting  a  career.  Certainly,  voca¬ 
tional  guidance  counselors  should  steer 
away  from  the  chemical  profession  any 
young  man  or  woman  who  does  not 
have  a  strong  urge  to  enter  it,  or  who 
gives  evidence  of  a  lack  of  appreciation 
of  the  duties  and  responsibilities  that 
fall  on  the  shoulders  of  those  who 
would  call  themself  professional. 

The  unhappy  chemist  or  chemical 
engineer  is  usually  a  person  who  recog¬ 
nizes  that  he  lacks  certain  basic  quali¬ 
fications  for  success.  Some  of  these 
individuals  eventually  leave  the  field, 
others  struggle  along,  in  many  instan¬ 
ces,  performing  the  work  of  a  techni¬ 
cian  rather  than  that  of  a  scientist  or 
technologist.  Where  there  is  consid¬ 
erable  doubt  in  the  mind  of  the  voca¬ 
tional  guidance  counselor  that  an  indi¬ 
vidual  has  the  qualifications  for  suc¬ 
cess.  it  is  better  to  advise  against  the 
field  of  chemistry  or  chemical  engi¬ 
neering.  To  a  very  large  extent, 
chemists  and  chemical  engineers  are 
not  interchangeable  in  the  same  man¬ 
ner  that  skilled  labor  is.  More  and 
more  chemists  and  chemical  engineers 
are  becoming  highly  specialized.  Sure¬ 


ly  no  one  can  dispute  the  fact  that  the 
specialist  is  successful  as  a  result  of  his 
own  efforts  and  can  expect  little,  if 
any,  help  through  collective  action. 

Every  vocational  guidance  counsel¬ 
or,  who  is  called  upon  frequently  to 
discuss  with  students  careers  in  chem¬ 
istry  and  chemical  engineering,  should 
be  equipped  with  a  few  brochures  or 
booklets  which  describe  the  qualifica¬ 
tion  necessary  for  success,  and  the 
kinds  of  positions  now  filled  in  indus¬ 
try,  in  government,  in  research  founda¬ 
tions,  and  in  our  colleges  and  universi¬ 
ties.  The  American  Chemical  Society 
publishes  two  booklets  that  are  avail¬ 
able  without  charge  to  professional 
guidance  counselors.  One  is  entitled 
“The  Chemical  Profession”  and  the 
other  “Shall  I  Study  Chemistry.”  The 
Society  also  furnishes  reprints  at 
$1.00  per  copy  of  a  series  of  twenty- 
nine  articles  discussing  “Careers  in 
Chemistry  and  Chemical  Engineer¬ 
ing.” 

Financial  aspects  of  a  profession  are 
important.  There  are  thase  who  have 
such  a  strong  urge  for  science,  or  for 
some  other  profession,  that  financial 
remiineration  is  of  secondary  and  per¬ 
haps  of  little  importance  at  all.  In  this 
day  and  age,  however,  most  people  con¬ 
sidering  a  profession  want  to  know 
what  they  may  expect  financially. 

At  the  most  recent  American  Chem¬ 
ical  Society  Employment  Clearing 
House,  conducted  at  the  fall  national 
meeting  in  Atlantic  City,  the  median 
salary  for  beginners  with  a  bachelor’s 
degree  was  $325  per  month  for  chem¬ 
ists  and  $343  for  chemical  engineers. 
For  those  with  master’s  degrees,  the 
figure  for  chemists  was  $384  and  $300 
for  chemical  engineers.  The  median 
salary  for  those  with  a  doctorate  was 
$512'. 
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There  are  those  in  the  chemical  field 
who  earn  salaries  in  five  figures.  In 
most  instances,  such  salaries  are  paid 
to  chemical  executives  who  are  respon¬ 
sible  for  the  operation  of  large  chem¬ 
ical  companies.  A  competent  chemist 
or  chemical  engineer  can  expect  to  earn 
a  fairly  good  salary  once  that  compe¬ 
tence  has  been  demonstrated  and  a  cer¬ 
tain  amount  of  experience  gjjined. 
However,  it  is  not  a  fie^d  for  the' indi¬ 


vidual  who  places  great  emphasis  on 
financial  return. 

Those  who  show  clear  evidence  of 
outstanding  ability  for  research  and 
comparatively  little  for  managerial 
work,  should  expect  to  study  for  a  doc¬ 
torate.  A  doctorate  is  not  at  all  es¬ 
sential  for  success  in  non-research  ac¬ 
tivities  within  the  chemical  profession, 
although  some  of  the  best  known  chem- 
‘ical  compahies  today  are  headed  by 
men  who  have  received  Ph.D.  training. 


CHILDREN’S  BOOKS 


Reviewed  by  PAUL  ZANKOWICH 

East  Meadow,  L  I.,  New  York 


How  the  World  Was  Explored.  Edited 
by  Lancelot  Ilopben.  Prepared  by  Marie 
Neurath  and  J.  A.  Lauwerys.  New  York. 
Lothrop,  Lee  and  Shepard.  1952.  $1.50. 

This  book,  another  in  the  “How  and 
Why”  series,  covers  the  whole  story  of  ex¬ 
ploration  from  the  first  heroes  who  made 
bridges  and  built  crude  boats  down  to 
those  young  Norwegians  who  recently 
sailed  the  balsa  raft  Kon-Tiki  on  an  un¬ 
charted  course  across  the  Pacific.  Em¬ 
phasis  is  placed  on  New  World  discoveries 
and  there  is  a  fascinating  prophecy  of  ex¬ 
ploration  still  to  come  on  other  planets. 
Every  story  is  brought  vividly  to  life  by 
Marie  Neurath’s  brilliant,  easy-to-imder- 
stand  six-color  pictures.  This  little  book 
will  appeal  to  all  ages.  It  is  compact  and 
easy  to  read. 

The  Junior  Book  of  Insects.  By  Edwin 
Way  Teale.  New  York.  E.  P.  Dutton  and 
Company.  1953.  $3.75. 

This  book,  first  published  in  1939,  has 
enjoyed  six  printings.  In  this  present  and 
enlarged  edition,  it  is  one  of  the  few  com¬ 
plete  books  published  in  its  field  and,  as 
such,  will  provide  j’oung  enthusiasts  with 


a  great  wealth  of  material.  The  author 
very  adroitly  leaves  much  for  his  young 
readers  to  discover  for  themselves  and  he 
carefully  guides  the  paths  of  their  re¬ 
search.  Teachers  of  nature-studj-  courses, 
too,  will  find  the  book  an  excellent  intro¬ 
duction  to  entomology  for  interested  stu¬ 
dents.  The  text  is  lucidly  written,  the  pic¬ 
tures  and  photographs  are  excellent,  and 
the  material  is  comprehensive  and  up-to- 
date. 

The  Young  Scientist.  By  Maitland  P. 
Simmons.  New  York.  Exposition  Press. 
1951.  $3.00. 

Young  scientists  will  find  this  book  of 
activities  a  challenging  and  stimulating 
one.  The  experiences  suggested  have  been 
tested  by  extensive  classroom  use  and  they 
will  appeal  to  junior  high  school  boj’s  and 
girls  who  are  interested  in  science.  The 
method  adopted  is  the  experimental  one 
and  youngsters  will  develop  their  powers 
of  observation  and  purposeful  thinking  as 
they  carry  on  the  activities  suggested  and 
as  they  face  the  numerous  thought-provok¬ 
ing  questions  that  serve  to  bring  out  the 
principles  and  concepts  of  science. 


‘When  our  cIosk  is  dealitig  irUh  vitamins  or  enzgmes  or  hormones,  do  we  call 
attention  to  biochemistry  as  a  profession?" — Subarsky. 

Guidance  Toward  Biological 
Vocations 

By  ZACIIARIAH  SUBARSKY 
,  The  Br&nx  High  School  of  Science,  New  York,  N.  Y. 


The  late  Dr.  Karl  M.  Wiofraiid 

relates  how,  a><  a  fn^shman  at 
Cornell  University,  he  eame  to 
ask  a  ijiu'stion  of  tlu^  then-{>rofessor 
phannaey.  The  youii"  student’s  (|U''s- 
tion:  “Can  one  make  a  livelihood  ont 
of  the  study  of  lK>tany  (At  that 
time,  l)otany  had  not  yet  emerired  from 
the  Department  of  Uharmaey. ) 

The  processor's  answer  was  not  m- 
conrajrin^^.  but  that  did  not  faze  the 
younjr  man.  He  pursued  his  interest 
and  manaired  not  only  to  make  a  liveli¬ 
hood  out  of  the  study  of  botany,  but  to 
influenee  the  frrowth  at  Cornell  of  one 
of  the  finest  eenters  in  the  world  for 
the  trainin"  of  paleobotanists,  ph_Wo- 
patholofrists,  pomoloirists.  taxonomists, 
plant  irenetieists.  and  other  specialists 
in  l)otany. 

Dne  can,  indeed  make  a  livelihood 
out  of  the  study  of  botany :  so  can  one 
make  a  livelihood  out  of  the  study  of 
histolofry.  hematolcv^y,  entomolofrv', 
dendr<^>lo<ry,  microbiolopry,  ]>iscatolo^', 
ornitholofry.  ccoIogtv',  or  animal  nutri¬ 
tion. 

Why  then,  does  the  averaire  biologic¬ 
ally-inclined  student  think  only  of 
medicine  or  dentistry  when  planning 
a  career  ?  Couhl  it  l)e  that  our  biolopry 
teachin"  is  at  fault  ?  Could  it  lx*  that 
we  biolofry  teachers  are  overlookiufr  op¬ 
portunities  to  inform  students  of  other 
bioloffical  fields  in  which  thev  miffht 


fiml  a  satisfying  life  work?  If  so,  is 
this  not  a  grievous  oversight,  especi¬ 
ally  at  a  time  when  society  is  in  dire 
lu'cd  of  all  kinds  of  t(‘chnically  trained 
people  ?  What  can  we  do  as  biology 
teachers  to  guide  students  toward  bio¬ 
logical  vocations  ? 

We  could  incorporate  some  vocation¬ 
al  guidance  in  our  teaching — not  ne- 
c(>ssarily  in  a  separate  unit,  but  as  an 
integral  part  of  our  day-to-day  work. 
When  our  class  is  dealing  with  vita¬ 
mins  or  enzymes  or  hormon<*s,  <lo  we 
call  attention  to  biochemistry  as  a  pro¬ 
fession  ?  When  dealing  with  milk, 
water  or  meat  in  relation  to  disease,  do 
we  go  out  of  otir  way  to  point  out  that 
dairy  companies  and  water  companies 
employ  ]>eople  to  make  routine  biolog¬ 
ical  analyses  ?  Do  we  point  out  that 
meat  packers  employ  people  trained  in 
parasitology  ?  When  studying  the 
functions  of  blood,  do  we  take  occasion 
to  i>oint  out  that  hospitals  and  diagnos¬ 
tic  lalx^ratories  employ  technicians  for 
making  routine  cell-counts  and  blood 
tests?  When  studying  nutrition,  do 
we  make  pupils  aware  that  work  op¬ 
portunities  await  them  as  dieticians, 
food  chemists,  and  teachers  of  home 
economics?  When  the  class  is  study¬ 
ing  plant  reprocluction,  do  we  go  out 
of  our  way  to  show  that  the  production 
of  seeds  is  a  great  industry  giving  in¬ 
teresting  and  profitable  emplo^-ment  to 
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thousands  of  workers  ?  When  the  class 
is  studying  heredity,  do  we  call  atten¬ 
tion  to  the  vast  numlx'r  of  people  who 
directly  or  indirectly  make  a  living  in 
occupations  relate<l  to  plant  and  ani¬ 
mal  breeding?  When  the  class  is  stu¬ 
dying  ecology  and  conservation,  do  we 
make  the  class  aware  that  private  busi¬ 
ness  as  well  as  government  emi)loys 
f<»rester3v  entomologists,  and  agrono¬ 
mists  ?  ‘ 

Regarding  all  these  occupations  and 
more,  do  we  maintain  a  file  for*  the 
student  who  “bites” — a  file  containing 
pamphlets  giving  e<lucational  require¬ 
ments,  salaries,  opportunities  for  ad¬ 
vancement  ?  A  numl)er  of  such  pam[>h- 
lets  fnnn  industry,  government,  and 
professional  schools  are  listed  lx“low. 

There  is  much,  too,  that  can  l>e  done 
in  extra-curricular  activities  to  inter¬ 
est  students  and  guide  them  into  bio¬ 
logical  vocations,  ^fotion  pictures 
can  Ix^  used  to  give  club  groups  an  op¬ 
portunity  to  see  people  at  work  in  jobs 
related  to  biology.  E.xcursions  can  be 
arranged  to  industrial  laboratories, 
hospital  laboratories,  experimental 
farms,  breeding  kennels,  to  see  and  to 
sj)eak  with  people  engaged  in  biological 
vocations.  Heads  of  lalx>ratories  or 
professional  stdirsds  could  l)e  invited  to 
address  “career  meetings.” 

^fany  community  resources  can  be 
utilized  by  au  alert  teacher  to  provide 
vocational  guidance;  it  should  not  be 
too  difficult  to  get  the  cooperation  of 
the  local  dairy  companies,  the  state  ag¬ 
ricultural  department,  the  local  health 
agencies.  Parents  are  often  over¬ 
looked  as  aids  in  guidance.  T)o  we 
have  a  record  of  occu]>ations  of  parents 
of  our  pupils,  and  do  we  make  personal 
contacts  with  selected  parents  to  ex¬ 
plain  our  guidance  objective  ?  In 
many  cases  such  parents  will  volunteer 


to  make  their  contributions.  In  larger 
school  communities  it  is  possible  to  set 
up  a  dirwtory  of  parent  consultants  to 
whom  teachers  and  pupils  may  turn 
for  specific  information  on  occupations 
— including  scientific  occupations. 

Industry  has  recently  come  to  take 
an  active  part  in  assisting  schools  to 
provide  vocational  guidance  for  sci¬ 
ence-minded  students.  Thus  the  ilan- 
ufacturing  Chemists  Association  has 
actually  set  up  school  guidance  com¬ 
mittees  in  industry  to  assist  schcol 
tei^chers  with  their  curricular  aild 
e.vtra-eurricular  guidance  activities. 
These  committees  will  furnish  speak¬ 
ers  from  industrv,  arrange  trips  to  in¬ 
dustrial  plants  and  in  other  ways  co- 
oj)erate  to  bring  to  the  attention  of  the 
"science-minded  students  the  opportiini- 
ties  for  careers  in  industrial  laborator¬ 
ies  and  plants. 

The  Pittsfield  (^lassachusetts) 
High  School  has  a  permanent  cooj)era- 
tive  arrangement  with  a  major  indus¬ 
try  in  ithat  city  for  the  guidance  of  pu¬ 
pils  enrolled  in  the  “Technical 
Course.”  In  Buffalo,  New  York,  an 
enterprising  high  school  science  teach¬ 
er  arranged  a  piiblic  exhibit  by  several 
cooperating  local  industry  concerns  to 
enlist  the  interest  of  students  in  the 
vocational  possibilities  in  those  indus¬ 
tries. 

In  summary,  a  very  important  as- 
[)eet  of  life  adjustment  for  the  student 
is  finding  a  satisfactory  life  work.  The 
biology  teacher  can  make  his  contribu¬ 
tion  through  his  daily  teaching, 
through  his  influence  on  extra  curricu¬ 
lar  activities,  through  his  utilizing  the 
resources  of  the  community,  and 
throuirh  making  good  use  of  the  guid¬ 
ance  aids  offered  by  industry  and  gov¬ 
ernment. 

Below  is  but  a  sampling  of  some  ma- 
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terials  that  biology  teachers  may  find 
helpful  in  guiding  students  toward  bio¬ 
logical  occupations. 

Employment  Possibilities  in  the 
Fish  and  Wildlife  Service — U.S.  De- 
I)artnient  of  the  Interior.  This  pamph¬ 
let  d^cribes  services,  functions,  salar¬ 
ies,  and  training  schools  for  a  variety 
of  biological  occupations. 

Deseri/ition  of  Profession's  Series. 

]  Pamphlet  No.  1 — w.\gricultural'  and 
Jtiologiced  Srienres — E  m  ploy  men  t 

Service,  U.  S.  Dejmrtment  of  Tjohor. 
This  pamphlet  gives  details  on  fifteen 
biological  professions  (and  related 
semi-professions)  ranging  from  Ag¬ 
ronomist  to  Zoologist.  Major  branches 
of  each  are  described.  Functional 
specializations  are  given.  Professional 
affiliations  and  civil  service  ratings 
are  indicated.  Educational  qualifica¬ 
tions  are  set  forth  and  sources  of  em¬ 
ployment  are  listed. 

Occupational  Outlook  Handbook — 
Supt.  of  Documents.  Government 
Printing  Office,  Washington  25,  D.C. 
This  is  a  comprehensive  handbook  re¬ 


porting  on  288  occupations  including 
major  types  of  farming. 

Outlook  for  Women  in  Biological 
Sciences — Bulletin  No.  233-3 — U.S. 
Dept,  of  Labor,  Women’s  Bureau. 
This  pamphlet  deals  w'ith  biological 
occupations  especially  open  to  women. 

Education  for  Forestry — State  Uni¬ 
versity  of  Xew  York,  College  of  Fores¬ 
try,  Syracuse,  X.  Y.  This  is  an  ex¬ 
cellent  univej'sity  pamphlet  giving  a 
full  description  of  the  education  of  a 
forester,  < 

Getting  Started  in  Poultry  Farming 
— Bulletin  670 — Cornell  University 
Extension,  Ithaca,  X.  Y.  Gives  a  good 
description  of  the  practical  and  busi¬ 
ness  aspects  of  poultry  farming. 

Your  Opjfort unities  in  Science — 
Xational  Association  of  Manufactur¬ 
ers.  This  is  an  outstanding  example  of 
some  of  the  superb  material  produced 
by  industry.  Significantly,  it  is  one 
of  the  very  few  publications  that  in- 
clu<les  the  career  of  teacher.  It  also 
includes  the  career  of  patent  attorney, 
the  technical  librarian,  technical  writer 
and  technical  salesman. 


! 
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“There  are  scores  of  young  trained  naturalists,  geared  to  the  thinking  of  the 
Mid-  Twentieth  Century,  who  mil  achieve  in  their  own  way  worthwhile  things 
comparable,  to  the  attainments  of  the  great  naturalist-teachers  of  a  century  ago." 

— Vinal. 

Outdoor  Education  is  a  Profession 


By  WILLIAM  G.  (Cap’n.  Bill)  VINAL 
Boston  University,  Sargent  College,  Boston,  Mass. 


Fifty  'YJIARS  ago,  college  bio- 
logy  was  mass-controlled.  Lec¬ 
tures  were  dictated,  to  be  regur¬ 
gitated  in  pt^rio^ic  examinatidns;  lab¬ 
oratory  periods  consisted  of  peering 
through  compound  microscopes  and 
making  mechanizt'd  drawings  of  what 
one  was  supposed  to  see.  The  time¬ 
keepers  declared  that  two  hours  of 
“lab’’  were  equal  to  one  hour  of  note¬ 
taking.  Biological  education  consisted 
of  pouring  facts  into  cement  forms  to 
jell  into  hunks  of  concrete  thought, 
liiology  course's  of  today  have  often  in¬ 
herited  this  pattern  of  totalitarianism. 

The  writer  was  probably  the  “last  of 
the  species”  at  Brown  University  to 
concentrate  in  biology  with  zoology  as 
a  major  and  botany  as  a  minor.  All 
others  specialized  in  such  restricted 
fields  as  bacteriology,  chemical  physio¬ 
logy,  comparative  anatomy,  or  plant 
pathology’.  After  the  days  of  Alpheus 
S.  Packard,  w’ho  became  “Professor  of 
Zoology  and  Geology”  (1878),  special¬ 
ization  became  narrower  and  narrower. 
The  old-time  naturalist  went  out  with 
the  passenger  pigeon. 

In  the  meantime,  educators  discov¬ 
ered  that  mental  disciplines  cannot  be 
transferred ;  education  is  more  effec¬ 
tive  when  functional.  (For  example, 
few  will  dissect  earthworms  or  use  the 
compound  miscroscope  in  adult  life.) 
The  group  process  is  democracy  in  ac¬ 
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tion.  Against  this  thej  biolc^ist  put 
up  his  academic  umbrella.  Anyone 
who  had  traffic  with  “unwasht»d”  edu¬ 
cation  was  a  “rebel.”  For  this  reason, 
my  own  straying  from  the  flock  of  pur¬ 
ist-biologists  will  have  to  be  personal¬ 
ized. 

My  innate  interest  in  all  naiure  is 
due  to  many  factors.  My  initial  good 
fortune  was  the  selection  of  parents 
who  lived  and  enjoyed  the  simple  rural 
life.  For  eighteen  years  I  was  a 
farmer  boy  with  all  the  freedoms  and 
joys  it  implies.  Early  association  with 
such  j)ersonalities  as  Arthur  Clark 
Boy  den,  Anna  Botsford  Comstock  and 
Edward  Ilowe  Forbush  showed  me  the 
dignity  of  being  a  naturalist-e<Iucator. 
I  could  hold  my  head  up  and  do  Boy 
Scout  work.  I  further  discovered  that 
every  time  I  did  service  in  an  area  re¬ 
lated  to  natural  history  that  I  was  the 
one  who  intimately  gained.  Ranger 
naturalist  work  in  the  National  parks 
(Nature  Guiding,  1026,  Comstock 
Publishing  Company)  eliminated  the 
“sacred  cow”  of  memorizing ;  two  years 
with  the  National  Recreation  Associa¬ 
tion  (Nature  Recreation,  1040,  Mc- 
Graw-IIill)  was  convincing  that  nature 
is  worthy  of  enjoyment.  Some  thirty 
years  of  camp  leadership;  plus  a  sum¬ 
mer  spent  in  surveying  European 
Youth  Hostels,  substantiated  as  well 
as  broadened  my  outlook.  There  was 
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no  returning  to  the  ivory  tower  of  a 
closet  naturalist.  The  objection  of 
course,  is  not  to  biology  as  a  subject, 
but  to  the  method  of  its  study. 

The  union  of  natural  history  and 
pedagogy  dates  back  to  Europe.  Rous¬ 
seau  (1712-1778)  who  carried  out  the 
idea  of  Comenius  (1502-1670),  Pes- 
talozzi,  his  student  Frocbel,  and  his 
countryman  Louis  Agassiz  had  great 
influence  on  nature-study  in  America. 
^Master  nature  teachers  such  as  Agas¬ 
siz.  Guyot,  and  Asa  Gray  at  Harvard. 
Liberty  Hyde  Hailey  at  Cornell ;  Col¬ 
onel  Francis  W.  Parker  and  Wilbur  S. 
Jackman  in  Chicago;  and  William  T. 
Harris  of  St.  Ix)uis  caught  the  spirit 
— not  from  tradition,  textbooks,  lab 
work,  or  written  reports,  but  by  con¬ 
tagion.  They  spread  the  gospel  of 
simplicity,  reality,  and  j)ersonal  exper¬ 
ience  to  Ik*  gained  by  contact  with  liv¬ 
ing  nature.  They  represented  the  ini¬ 
tial  centers  of  develoj)ment  of  nature 
in  the  United  States.  The  pioneer 
period  of  naturalist-educators  and  their 
disciples  in  American  nature-study, 
therefore,  was  from  1850  to  1910. 

The  lilarl'-etfe  Period 

The  early  part  of  the  twentieth  cen¬ 
tury  was  unfortunately  a  hlark-eye 
jK*riod  for  nature-study.  Al)out  the 
time  that  the  writer  entered  the  .«cene 
at  the  Rhode  Island  Xormal  S<*hool 
(1910),  nature-study  was  in  bad  re¬ 
pute.  Tt  might  be  described  as  in  the 
fluffy-duftle  stage,  as  teacher  skipped 
aeross  the  fields  with  butterfly  nets  in 
the  spring — tra-la  1  Their  biological 
knowle<lge  was  practically  zero.  The 
writer  made  a  study  of  thirty-three 
first  grade  readers  (Nature  Study  Re¬ 
view,  Dec.  1918,  pp.  371-379),  and 
found  that  although  half  the  stories 
were  alxuit  animals,  over  two-thirds  of 


these  animal  stories  were  either  fables, 
or  had  the  animals  act  and  talk  as  hu¬ 
man  beings.  Out  of  thirty-eight  cat 
stories,  for  example,  the  ten  that  could 
be  classified  as  approaching  respectful 
cat  yarns  were  on  the  level  of  the  kit¬ 
ten-mitten  episode,  the  pussy  cat  and 
the  queen,  and  a  kitten  baking  pie. 
Nature  study  was  set  back  several  de¬ 
cades  by  this  “froth”  methoil. 

Perhaps,  equally  vicious,  were  the 
teachers  who  thought  that  nature-study 
meant  fact-stuffing.  So  many  of  them 
l)ecame  obsessed  with  *^he  brain-trust 
idea  that  the  very  mention  of  nature 
study  in  camp  would  be  met  by  a  chor¬ 
us  of  groans.  A  few  eam|>s  resorted 
to  the  scheme  of  employing  nature 
counselors  under  the  disguise  of  “pio¬ 
neer  leaders.”  This  subterfuge  called 
for  a  definite  brand  of  leadership.  Do 
not  think  that  the  phonograph  record 
gave  way  to  adventurous  experiences 
without  a  long  struggle! 

Each  act  of  rebellion  called  for  new 
terms.  Object  teaching  i.e.,  emancipa¬ 
tion  from  the  textbook,  w’as  introduced 
at  Oswego  Normal  by  Dr.  Edward  A. 
Sheldon  in  1859.  Tn  1878  Professor 
IT.  H.  Straight,  who  studied  under 
Agassiz  at  Harvard,  and  Professor 
Penikese  started  nature-study  at  Os¬ 
wego.  Tn  place  of  the  laboratory- 
schoolroom  lesson  he  took  his  classes  on 
field  trips  to  study  living  plants  and 
animals.  Enos  ^Tills  originated  the 
idea  of  nature-guiding  in  al>out  1888. 
For  nearly  twenty  years  he  conducted 
j)arties  up  Long’s  Peak  in  Colorado. 
Tn  1920,  Dr.  Harold  C.  Hryant  com- 
mence<l  the  outdoor  interpretive  service 
of  the  National  Parks  in  Yosemite. 
In  the  same  year  a  nature-lore  school 
was  organized  on  Cape  C(xl  to  train  na¬ 
ture  counselors  for  camps.  Not  only 
camping  but  the  Audulxui  movement. 
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4-H  clubs,  conservation,  school  fores¬ 
try,  and  sporting  clubs  are  varying 
forms  of  abandonment  of  ritualistic 
biolog}'.  Since  public  school  camping 
and  nature  recreation  are  segments  of 
a  greater  movement,  it  appears  appro¬ 
priate  to  adopt  the  all-inclusive  term 
Outdoor  Education  to  distinguish  this 
new  profession  from  traditional  Bio- 

The  Renaissance  Period 

It  is  obvious  that  the  renaissance  of 
nature  study  in  the  form  of  the  pro¬ 
fession  of  Outdoor  Education  has  been 
very  gradual.  It  has  crept  upon  us, 
so  to  speak,  in  so  many  forms  that  as¬ 
sembly  line  biolc^ists  do  not  know  that 
it  is  here.  The  purpose  of  this  article 
is  to  announce  that  outdoor  education 
is  not  only  here  with  respectability,  but 
that  it  is  a  lusty  youngster.  The  writ¬ 
er  might  also  add  that  he  did  not  dare 
present  the  facts  without  a  resume  of 
the  major  pitfalls  and  struggles,  even 
battles,  that  took  place  in  achieving 
the  results. 

The  crop  of  budding  generalists 
must  not  get  the  idea  that  this  profes¬ 
sion  requires  less  training  than  other 
areas  of  biological  endeavor.  The  out¬ 
door  educator  has  to  know  his  stufl  in 
biologv'  or  Ix'  a  vulnerable  target.  lie 
must  also  be  a  competent  field  man — 
which  is  unusual  in  biological  training. 
Added  to  this  he  must  l)e  a  practicing 
educator  not  a  mere  theorist.  Further¬ 
more  he  needs  to  be  a  humanist,  writer, 
conservationist,  psychologist,  recrea¬ 
tionist,  camper,  and  expert  in  handling 
Wh  adults  and  children  in  the  field. 
This  is  a  large  order,  but  the  fact  re¬ 
mains  that  an  outdoor  leader  is  no 
stronger  than  the  weakest  link  in  the 
chain  of  preparations  listed  above. 


■  Fundamentals  of  Preparaiion 

WhaJi  courses  do  recreational-natur¬ 
alists  select?  These  figures  given  be¬ 
low  are  for  University  of  Massachu¬ 
setts  Junior-Senior  biology  majors  in 
the  academic  year  1950-1951.  Stu¬ 
dents,  instead  of  being  restricted  were 
given  complete  freedom  in  selecting 
courses  beyond  the  biological  field 
courses  in  which  they  were  concentrat¬ 
ing.  In  this  specific  year,  87  allied 
csourses  were  chosen.  The  21  natur- 
alists  enrolled  in  physical-educatiem 
courses  proved  camping  to  be  the  most 
popular.  Courses  in  education  regis¬ 
tered  9  naturalists.  Audio-visual  aids 
was  the  lea<ling  course.  Music  courses 
had  7  representatives.  It  would  evi¬ 
dently  be  folly  for  some  biologists  to 
invest  in  music,  yet  those  naturalists 
who  could  lead  singing  or  play  an  in¬ 
strument  were  better  equipped  for 
leadership.  Courses  in  zoology  and  in 
entomology  had  6  nattire  recreation¬ 
ists.  All  20  naturalists  elected  entom¬ 
ology,  which  was  very  popular.  Bo¬ 
tany  had  5,  ecologv’  being  the  favorite. 
Geology  and  modem  languages  had  4. 
Health,  government,  English,  and  phi- 
los<^)phy  each  had  3  naturalists.  In 
English,  many  naturalists  recognized 
the  importance  of  training  in  creative 
writing  and  in  public  speaking.  Elect¬ 
ing  Dramatics,  as  in  many  courses,  was 
also  determined  by  pojnilarity.  There 
were  two  in  each  of  the  following 
fields:  Airriculture,  Floriculture,  For¬ 
estry,  Home  Economics,  Psycholf^, 
and  Veterinary  Science. 

It  is  evident  that  every  student  na¬ 
turalist  could  not  elect  every  course. 
Their  complaint  was  that  there  were 
so  many  attractive  offerings.  Al¬ 
though  this  record  show's  w*hat  students 
in  general  natural  history  (1951)  se- 
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lect  it  should  not  necessarily  be  ac¬ 
cepted  as  a  criterion  for  a  course  of 
study.  The  important  thing  is  that 
it  portrays  the  freedom  of  the  indivi¬ 
dual  as  against  the  ball-and-chain  cur¬ 
riculum.  Tailoring  courses  to  indi¬ 
vidual  needs,  interests,  and  capabili¬ 
ties  is  essential  for  success.  Xatur- 
alist-educators  today,  as  in  the  period 
of  the  ‘‘masters,”  are  self-made  and  not 
trained  seals. 

Joh  Placement  , 

j  In  u'lmi  categories  do  majors  in  na¬ 
ture  recreation  find  a  living?  The 
record  is  for  fifteen  years. 

Thirty  per  cent  become  housewives. 
This  is  not  a  total  professional  loss — 
marriage  does  not  “end  all!”  Take 
the  chain  of  events  for  one  young  lady : 
she  majored  in  biology'  in  college;  was 
field  director  for  Girl  Scouts  two 
years;  spent  one  summer  at  Marine 
liiological  Lalioratory  at  Woods  Hole; 
another  summer  with  Clifton  John¬ 
son’s  sea  voyage ;  next  lead  a  Rolling 
Youth  Hostel  trip  coast-to-coast ;  spent 
one  summer  at  Life’s  Girl  Camp; 
wrote  160-page  master’s  thesis  en¬ 
titled  “A  Study'  of  Some  Natural  Re- 
sourc(*s  of  the  Region  of  Ply'moiith, 
^lassachusetts,  for  Use  in  a  Girl  Scout 
Program ;”  serv'cd  one  summer  as 
Chief  Naturalist  on  Massachusetts’ 
^fobile  Unit  for  Senior  Scouts;  was  a 
Director  of  Girl  Scouts;  became  wife 
and  help-mate  of  a  College  professor  of 
ouOloor  education ;  is  raising  each 
progeny  as  a  whole  child  rather  than 
a  set  of  cubicles  for  a  pouring-in  prcr 
cess. 

Fifteen  per  cent  go  into  social  seri'- 
ices.  This  involves  becoming  a  scout 
camp  director  a  scout  naturalist,  or 
sponsor  for  outing  clubs  of  Y.M.C.A. 
and  Y.W.C.A.  organizations.  Some 


have  guided  nature  clubs  at  a  Settle¬ 
ment  llouse  while  occupied  elsewhere. 
Many  sociology  majors  took  nature 
education  as  a  cultural  course. 

Fourteen  per  cent  study  for  ad¬ 
vanced  degrees.  Many  graduates,  us¬ 
ually  men,  have  found  it  necessary  to 
get  a  doctor’s  degree  in  ecology  which 
might  be  defined  as  advanced  nature 
education.  Almost  without  e.xception 
these  students  are  teaching  fellows. 
Their  letters  and  opinions  are  interest¬ 
ing  ;  ^  “I  conducted  a  w'ee  experiment 
to  see  how  many  freshmen  could  iden¬ 
tify  maple  flowers.  Not  a  soul  had  an 
idea.  I’ll  try  dandelion  next.  Caught 
a  couple  of  snakes  and  found  that  all 
the  grad  students  in  zoology  would 
sooner  die  than  touch  them.”  A  grad¬ 
uate  at  Rutger’s  has  a  favorable  com¬ 
ment  ;  “I  am  at  present  taking  a  course 
in  Bioecology.  There  are  three  pro¬ 
fessors, — a  botany-ecologist,  an  algolo- 
gist,  and  a  zoologist.  It  would  do  your 
heart  gootl  to  see  the  out-of-doors  being 
studied  as  a  unit  and  not  as  individual 
subjects.  ^ly  problem  and  thesis  is 
“The  Ecology  and  Yegetation  of  the 
Watchung  Reservation.”  There  is  to 
be  a  section  containing  a  suggested 
master  plan  for  recreational  develop¬ 
ment.” 

Professional  jealousies  in  some 
universities  prevent  l)otanists  from 
taking  any  zoology'  courses  or  mingling 
with  entomologists.  That  is  not  the 
case  at  Rutger’s,  or  Oregon  State  Col¬ 
lege  where  a  Ph.D.  candidate  in  Bio¬ 
logical  Field  Studies  writes  enthusiast¬ 
ically'  al)out  the  inter-departmental 
cordiality,  ^lost  of  the  student  obtain¬ 
ing  a  doctor’s  degree  expect  to  teach 
general  natural  history  on  the  college 
level.  Dr.  William  Randall,  who  has 
just  completed  his  doctorate  at  the 
University  of  Wisconsin,  is  inaugurat- 
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ing  a  new  department  of  nature  recrea¬ 
tion  at  the  University  of  Illinois  (Sep¬ 
tember  1952).  He  really  heads  a 
“laboratory  of  outdoor  living.”  Pro¬ 
fessor  Reynold  Carlson  at  the  Uni¬ 
versity  of  Indiana  has  a  similar  de¬ 
partment. 

Ten  per  cent  teach  nature  or  science 
in  the  elementary  grades  or  in  High 
School.  Public  school  camping  is  most 
attractive  work  for  naturalists.^  I.es- 
lie  Clark,  formerly  director  of 'Battle 
Creek  Public  School  Camp,  *has  just 
been  appointed  to  head  the  Boston  Uni¬ 
versity  Sargent  College  Camp  and  to 
devote  a  part  of  his.  time  at  the  Uni¬ 
versity.  There  are  three  phases  to  his 
work :  a  children’s  camp ;  junior  coun¬ 
selor  training  in  outdoor  education ; 
and  teacher  training  in  outdoor  educa¬ 
tion.  The  Ontario  Department  of 
Public  Instruction  conducts  a  camp 
counselor  training  course  and  reim¬ 
burses  the  cost.  The  250th  school  re¬ 
port  (1951)  for  Xewton,  Massachu¬ 
setts,  highlights  public  school  camp¬ 
ing.  All  candidates  for  teaching  are 
e.xpected  to  have  proficiency  in  this 
area. 

Seven  per  cent  are  classified  as  nor 
turalisfs.  Perhaps  this  grouping  should 
be  united  with  the  teacher  group.  Itin¬ 
erant  Aubudon  workers,  for  example, 
go  from  school  to  school  teaching  na¬ 
ture  an<l  conservation.  Staff  natural¬ 
ists  in  children’s  museums  usually 
meet  children  at  the  museum  or  in  the 
field.  Humane  etlucation  workers 
are  devoted  to  the  animal  aide  of  na¬ 
ture.  To  be  successful,  all  of  these 
must  possess  teaching  techniques. 
School  gardens  in  many  places  have  de¬ 
clined  for  want  of  trained  enthusiastic 
leaders. 

Seven  per  cent  go  into  recreation. 
Although  in  demand,  it  would  be  ex- 


cepitonal  for  a  trained  naturalist  to 
go  to  a  city  playground.  He  would  be 
like  a  “hen”  with  a  brood  of  ducklings. 
Several  “grads”  have  become  play¬ 
ground  administrators  with  apprecia¬ 
tion  for  nature  as  a  major  recreation. 

Six  per  cent  venture  into  nature 
therapy  in  hospitals.  Although  stu¬ 
dents  enter  this  work  with  enthusiasm, 
and  are  in  great  demand,  they  rarely 
remain  more  than  two  years.  This  is 
particularly  true  in  hospitals  for  the 
mentally  ill.  Y^t  the  pay  and  retire-' 
ment  is  exceptionally  good  in  Veteran 
Hospitals.  ^  ^fost  hospitals  have  green 
houses  but  they  are  “verboten”  for 
“guests”  (patients). 

Five  per  cent  are  “lost"’  to  our  rec¬ 
ords.  It  is  likely  that  they  are  in  oc¬ 
cupations  unrelated  to  nature  and, 
hence  fail  to  keep  contact  with  their 
former  associates. 

Three  per  cent  enter  religious  work. 
It  may  surprise  biologists  that  there 
are  openings  for  naturalists  in  church 
activities.  Church  camps  have  in¬ 
creased  at  a  phenomenal  rate.  Along 
with  this  has  gone  a  recognition  of  the 
value  of  nature’s  handiwork. 

Three  per  cent  are  deceased,  the  ma¬ 
jority  being  war  casualties. 

Conclusion 

This  paper  has  been  a  resume  of  the 
decline  of  nature  study  followed  by  the 
renaissance  of  the  movement  under  the 
heading  of  Outdoor  Education.  Space 
does  not  allow’  an  elal>oration  on  the 
techniques  of  training  of  these  new 
leaders.  Great  hope  is  based  on  the 
fourteen  per  cent  headed  toward  ad¬ 
vanced  degrees.  World  conditions 
have  interfered  w’ith  some  careers. 
One  graduate  has  just  left  to  be  trans¬ 
portation  officer  in  Japan,  Another  is 
government  inspector  of  meat,  dairy 
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products,  and  eggs  in  Baltimore.  Their 
GI  Bill  of  Rights  and  innate  determin¬ 
ation  to  become  “generalists  in  the  out¬ 
doors,”  plus  their  unsolicited  war  ex¬ 
periences,  will  make  them  better  lead¬ 
ers.  A  recent  Doctor  of  Philosophy 
from  the  University  of  Maryland  is  do¬ 
ing  hush-hush  research  work  for  Uncle 
Sam. 

R<‘aders  must  not  underestimate  the 
contribution  of  the  thirty  per  cent  who 
become  housewives,  for  certain  of  their 
biographies  are  as  exciting  as  the  “most 
unforgettable  characters”  appearing  in 
Header’s  Digest.  Take  G.  T.  T.,  for 
example:  Raised  on  a  poultry  farm, 
tirst  year  after  graduation  a  naturalist 
in  the  Indianapolis  Children’s  Mu¬ 
seum;  s<‘eond  year  youth -work  with 
Friends  Service;  third  year  married  in 
a  Friend's  Church  and  hosteling  in 
Europe  to  think  out  their  niche  in  life; 
now  directing  Good  Will  Homes  and 
Schools  in  the  rural  setting  of  Hinck¬ 
ley,  Blaine.  Or  listen  to  the  career  of 
P.  S.  H. :  A  winter  in  a  lumber  camp, 
ridin’  the  range;  Ranger  Xaturalist  at 
!Mt.  Tom  State  Reservation ;  Red  Cross 
Recreation  Worker  in  European  thea¬ 
tre;  Director  of  American  hostel  trips 
in  Europe;  married,  studying  anthro¬ 
pology  with  husband  in  Denmark ; 
summer  1052  living  on  Indian  Re¬ 
servation,  with  two  papooses  of  her 
own ;  now  back  at  Cornell  University 
where  her  husband  is  candidate  for  a 
doctorate  in  Cultural  Anthropologv’ 
Knowing  this  couple  and  their  natural 
history  background,  I  am  certain  that 
all  the  biological  laws  known  about  hu¬ 
mans  and  other  animals  will  be  at  the 
base  of  their  accomplishments. 

In  Outdoor  Education  there  are  to¬ 


day  more  positions  than  leaders.  A 
children’s  museum  on  the  south  Atlan¬ 
tic  seaboard  will  have  to  wait  until 
qualified  specialists  have  finished  their 
year’s  contract.  There  is  no  one  at 
present  who  calibrates  with  the  request 
for  a  creative  nature  writer  to  become 
editor  of  a  state  wildlife  magazine.  A 
mid-west  college  is  seeking  the  rare-to- 
find  qualified  “field  scientist”  who  will 
develop  a  unified  core  curriculum  in 
its  1000-icre  endowed  ($500,000) 
widlife  sanctuary  and  public  school 
forest.  The  candidate,  at  a  beginning 
salary  of  $5500,  must  l)e  qualified  to 
train  college  students,  public  school 
children,  and  citizens  of  the  commun¬ 
ity.  The  college  is  unwilling  to  acce]>t 
the  product  of  a  moth-eaten,  obsolete 
school  of  rigid,  biological  ideas. 

The  writer  believes  that  there  are 
scores  of  young,  trained  naturalists, 
geared  to  the  thinking  of  the  ^lid- 
Twentieth  Century,  who  will  achieve 
in  their  own  way  w’orthwhile  things 
comparable  to  the  attainments  of  the 
great  naturalist-teachers  of  a  century 
ago.  The  writer  has  a  firm  conviction 
that  these  devoted  crusaders  have 
found  a  true  vocation  based  upon  sci¬ 
ence.  They  will  ftilly  earn  their  live¬ 
lihoods.  ^[ore  than  that,  they  will 
battle  for  their  belief  in  the  outdoor 
life-adjustment  program.  The  writer, 
furthermore,  has  as  much  faith  in  the 
Outdoor  Education  profession  as  he 
has  in  democracy  and  the  goals  of  the 
United  Nations.  The  objectives  of 
these  movements  must  and  will  succeed 
even  if  under  a  new  name.  It  will 
mean  long,  unstinted,  uphill  work. 
God  bless  America ! 


"An  experiment  differs  from  a  blind  trial  in  that  it  arises  from  a  logical  design,  in 
which  some  opinion  concerning  the  way  things  are  is  tested  systematically.  Children 
can  learn  to  do  this." — Foshay. 

Foundations  for  Guidance 

Toward  Science 

By  ARTHUR  W.  FOSIIAY 

Director,  Bureau  of  Education  Research,  The  Ohio  Slate  University, 
Columbus,  Ohio 


SCIENCE  is.  organized  wonder. 
Our  wonder  about  the  signifi¬ 
cance  of  natural  phor.emena  is 
organized  through  the  methods  and  in¬ 
stitutions  of  Science.  People  are  na¬ 
turally  curious,  bixt  .they  are  not  na¬ 
turally  scientific.  The  step  from  the 
one  to  the  other  must  be  learned,  and  it 
is  toward  this  learning  that  training  in 
Science  is  directed.  The  teacher’s  task 
is  to  help  the  child  give  form  to  his 
wonder;  to  help  him  organize  his  curi¬ 
osity  so  that  it  may  lead  to  generaliza¬ 
tions  of  value  to  him.  In  guiding  chil¬ 
dren  toward  scientific  occupations, 
therefore  our  basic  task  is  that  of  chan¬ 
neling  wonder  into  organized  activity 
without  destroying  it.  The  concern  of 
teachers  with  this  matter  is  heightened 
by  the  great  need  of  our  times  for  more 
imaginative  scientists. 

In  this  paper  two  aspects  of  the  edu¬ 
cational  problem  will  be  considered : 
First,  the  relationship  Ixetween  scienti¬ 
fic  inquiry  and  |)ersonal  emotional  sec¬ 
urity.  Second,  some  implications  of 
this  relationship  for  guidance  workers. 

I.  The  relation.<diip  between  scien^ 
tific  inquiry  and  personal  emotional 
security.  The  fact  that  the  ability  to 
engage  in  scientific  inquiry  is  related 
to  a  person’s  feeling  of  security  is  quite 
generally  overlooked.  The  whole  em- 
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phasis  of  our  science  curricula, .  whe-  • 
ther  in  the  elementary  school  or  in  the 
graduate  school  of.  the  university,  is 
“objective”  in  the  sense  that  it  put- 
jwrts  to  deal  with  the  tangible — birds, 
heat,  chemicals.  Very  seldom  indeed 
do  people  question  the  assumption  that 
“objective”  means  “impersonal.”  One 
doesn’t  think  of  a  man  who  devotes  his 
life  to  the  development  of  new  plastics 
as  primarily  engaged  in  interjxersonal 
activity.  Yet  if  he  explains  candidly, 
his  reason  for  doing  a  certain  piece  of 
work,  the  chances  are  that  his  real  mo¬ 
tivation  will  appear — to  do  something 
that  will  enhance  his  reputation  with 
other  chemists.  The  plastics  are  in-  I 

strumental.  If  one  has  ever  attended  I 

a  meeting  of  scientists,  it  is  clear  that  ' 

even  the  most  eminent  among  them 
venture  out  into  the  unknown  chiefly 
in  terms  of  what  they  think  will  be  ac¬ 
ceptable  to  their  peers. 

Children,  even  more  than  chemists, 
rely  on  one  another  and  the  teacher  for 
direction  of  their  inquiry.  Only  in 
the  degree  that  they  are  personally  sec¬ 
ure  will  children  venture  out  beyond 
the  l)ook.  Original  inquiry  among 
children  arises  from  solid  emotional 
foundations.  Imaginative  children  are 
happy  secure  children.  Insecure  chil¬ 
dren  can’t  take  chances.  Their  world 
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must  be  structured  for  them.  Insecure 
people  don’t  work  w’ell  with  others; 
they  don’t  trust  their  own  ideas.  A 
fearful  child  is  not  curious;  he  is  pre¬ 
occupied  with  his  own  fear  and  has 
little  intellectual  energy  left  to  devote 
to  the  advancement  of  his  own  knowl¬ 
edge  about  anything  e.xcept  his  fear.  A 
child  lives  a  life  largely  devoted  to 
maintaining  a  balance  among  the  vari¬ 
ous  forces  that  affect  him.  If  these 
forces  (jiarental  attitude,  status  with 
peers,  status  with  teachers,  and  so  on) 
seem  to  the  child  to  b(*  out  of  balance, 
he  is  comix*lled  to  devotq  all  of  his 
energy  to  their  realignment. 

Our  task  in  the  schools  is  two-fold : 
To  hel[)  children  toward  a  personal  sec¬ 
urity  that  will  permit  them  to  l)e  orig¬ 
inal,  and  to  help  them  give  form  to 
their  original  inquiry.  To  do  this  we 
must  find  levels  of  scientific  inquiry 
appropriate  to  the  stage  of  development 
of  the  children  we  are  dealing  with. 

When  one  thinks  of  guidance  toward 
scientific  occupations,  personal  secur¬ 
ity  becomes  especially  important. 
Again  and  again,  those  who  employ 
scientists  point  out  that  the  people  they 
need  most  are  those  who  are  willing  to 
go  l»evond  the  Ivook.  The  scientist  is  of 
only  routine  value  if  he  can  do  only 
routine  work.  The  scientists  who  are 
of  great  value  to  the  country  are  those 
for  whom  a  formula  is  only  an  instru¬ 
ment,  not  a  finality.  We  need  formul- 
ators,  not  followers  of  formulas.  If 
we  are  to  locate  real  potential  scientists 
in  the  high  schools,  then,  we  need  first 
to  find  people  who  are  sufficiently  sec¬ 
ure  to  be  bold,  and  only  secondarily  to 
find  those  who  have  the  particular  apti¬ 
tudes  for  scientific  aotivitv  that  can  be 
tested  through  the  established  instru¬ 
ments.  In  the  high  school  this  means 
that  guidance  workers  must  find  people 


who  are  bold  enough  to  esk  unconven¬ 
tional  scientific  questions,  and  help 
others  to  develop  the  personal  security 
that  permits  this  kind  of  boldness. 

II.  Some  implications  of  the  sci¬ 
entific  inquiry-emotional  security  relor 
tionship  for  guidance  trorkers.  Our 
needs  here  outrun  our  knowledge. 
Nevertheless,  we  must  act,  even  on  in¬ 
complete  knowledge.  What  has  been 
said  alx>ve  implies  certain  things  guid¬ 
ance  workers  should  do.  We  shall  dis¬ 
cuss  three  of  them  here. 

Guidance  workers  need,  more  than 
a  knowledge  of  the  tests  and  fhe  rules 
for  giving  tests  that  will  find  scientists, 
an  ability  to  infer  from  children’s  ques¬ 
tions  the  types  of  interest* and  readi¬ 
ness  they  noiv  have.  Children  show 
lK>th  their  security  and  their  readiness 
for  study  through  their  questions,  their 
aspirations,  their  hobbies,  and  so  on. 
It  does  not  often  occur  to  a  teacher  of 
chemistry’  that  a  look  at  the  free  art 
work  of  a  child  will  indicate  to  him  the 
degree  to  which  the  child  requires  a 
highly  structural  environment  for  pei^ 
sonal  peace.  Yet  this  is  true,  as  any 
sensitive  kindergarten  teacher  can  tell 
you.  By  the  same  token  that  guidance 
is  more  than  testing,  so  is  teaching 
more  than  the  organization  of  informa¬ 
tion. 

Future  guidance  workers,  from  this 
point  of  view,  must  add  to  their  pre¬ 
service  experience,  extensive  practice 
in  the  location  of  the  relationship  with¬ 
in  children  of  interests  and  security. 
!Mere  mathematical  ability  does  not  of 
itself  lead  to  scientific  ability.  Fnus- 
ally  developed  mathematical  ability  too 
often  represents  merely  a  search  for 
security  in  highly  structured  abstrac¬ 
tions.  It  is  not  enough  to  know  whe¬ 
ther  a  child  has  mathematical  ability; 
we  have  to  know  why  he  has  it. 
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Furthermore,  guidance  workers  great  weakness  of  science  teaching  is 
must  be  trained  to  work  with  teachers  that  w’e  teach  children  only  to  validate 
in  such  a  way  as  to  communicate  this  what  is  in  the  book,  not  to  experiment, 
point  of  view  without  threatening  the  But  the  logic  of  experimentation 
teacher’s  own  security.  A  high  school  must  be  taught  and  practiced  at  great 
teacher  who  has  spent  a  number  of  length.  Guidance  workers  commonly 
years  developing  a  particular  w’ay  of  are  trained  to  use  a  Ic^icof  experimen- 
teaching  biology  will  not  easily  throw  tation  in  their  clinical  work.  They, 
out  all  that  he  has  developed  to  meet  more  than  others,  develop  experimental 
the  half-understood  suggestions  of  a  designs  to  meet  old  problems  which  ap- 
guidance  worker.  The  guidance  work-  pear  in  ever-changing  guises.  Children 
er  is,  among  other  things,  an  in-service  who  are  free  to  ask  their  own  questions 
worker — a  consultant.  This  latter  will  also  project  the  olfL  problems  in 
ability  must  ^be,  develoi)ed  on  a  pre-  new  guises.  Guidance  worl^ers  can  help 
service  basis,  if  ^e  are  toiiave  a  train-  science  teach'ers  to  foster  ihe  spirit  of 
ing  program  for  guidance  workers  that  in>juiry.  They  need  practice  in  help- 
will  actually  lead  (among  ,  other  ing  teachers'and  children  to  apply  log- 
things)  to  the' development  of  future  ic  to  their  classroom  experimentation 
scientists.  with  the  physical  environment. 

If  children  are  to  be  scientific,  they  We  have  here,  then,  three  practical 
must  learn  to  experiment.  An  experi-  implications  for  guidance  workers,  of 
ment  differs  from  a  blind  trial  in  that  the  relationship  of  personal  security 
it  arises  from  a  logical  design,  in  and  scientific  inquiry.  Further  study 
which  some  opinion  concerning  the  of  this  relationship  can  keep  us  toge- 
way  things  are  is  tested  systematically,  ther  as  we  continue  our  common  quest 
Children  can  learn  to  do  this.  The  for  certainty. 
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"Fundamentally,  we  are  more  heavily  committed  to  a  free  society  than  we  are 
to  a  technically  advanced  society" — Jlobbs. 

Some  Notes  on  Science  anc/ 
Guidance 

By  NICHOLAS  HOBBS 

George  Peabody  College  for  Teachers,  XashvUle,  Tennessee 

The  equation  for  a  human  commitment,  we  make  the  choice,  and 
choice  is  a  complex  one.  In  the  having  made  it  we  look  back  on  our 
major  decisions  of  life — such  as  action  and  pick  out  several  reasons  that 
choosing  a  vocation — many  variables  will  appear  most  logical  to  an  enquirer 
arc  involvtnl.  These  variables  are  the  who  wants  to  know  why  we  chose  as 
product  of  the  imlividuars  past  experi-  we  did.  We  then  give  him  our  post 
ence,  of  his  projected  future,  and  of  h-oc  reasons,  usually  three  of  them, 
the  current  situation  as  setm  at  the  since  to  give  only  two  would  make  us 
moment  of  decision  making.  These  appear  either  lar^v  or  brash  and  to  give 
many  variables  all  ^have  different  more  than  three  would  make  us  ap[>ear 
weights  in  the  equation,  and,  to  make  either  compulsive  or  distrustful  of  our 
the  problem  even  more  complicated,  decision.  Thus  guidance  is  concerned 
the  weights  change  with  time  and  with  not  only  with  such  obvious  variables  as 
each  other.  aptitudes,  interests,  and  job  opportun- 

If  we  could  write  the  equation  for  a  ities  but  also  with  myriad  subtle  inclin- 
difficult  choice,  which  of  course  we  ations,  likes  and  dislikes,  apprehen- 
canT,  it  is  doubtful  that  it  could  »e  sions,  and  aspirations, 
solved  by  even  that  master  “electronic  In  a  sense,  good  guidance  is  not 
brain."  ENIAC.  Such  problems  are  jjrmV/rtncc  at  all.  It  is  something  differ- 
solved.  however,  by  the  human  brain  ent.  It  is  a  pnx'edure  for  supplying 
time  after  time  in  an  individual’s  life,  needed  information  to  an  individual. 
Broadly  conceived,  guidance  is  a  pro-  It  is  also  a  procedure  for  supplying 
cess  of  helping  the  individual  identify  the  individual  with  a  climate  favorable 
the  varisibles  that  are  relevant  to  his  to  decision  making,  in  which  he  feels 
problem,  and  to  arrive  at  the  best  free  to  examine  himself,  to  ferret  out 
weights  for  each  of  these  variables  in  his  strengths  an<l  weaknesses,  to  assess 
the  equation  of  choice.  what  facts  are  available,  find  verbal 

Though  human  choices  are  complic-  laWls  for  inchoate  feelings,  and  to  ar- 
ated,  we  have  a  penchant  for  making  rive  at  decisions  that  are  his  own.  The 
them  appear  simple.  Above  all,  we  point  of  departure  for  guidance,  then, 
want  our  choices  to  appear  rational,  is  the  individual’s  own  private  world. 
After  struggling  with  a  decision  for  The  individual  must  be  his  own  steers- 
many  months,  during  which  time  hun-  man,  and  he  who  would  offer  “guid- 
dreds  of  factors,  both  obvious  and  sub-  ance’’  must  not  attempt  to  guide  at  all. 
tie,  operate  in  the  shaping  of  the  final  But  guidance  is  an  honorific  word. 
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People  believe  in  it.  It  is  a  Good 
Thing.  Consequently,  one  finds  the 
term  popping  up  in  unexpected 
place's,  to  serve  purposes  not  at  all  in 
harmony  with  the  intent  of  the  term. 
For  instance,  one  ex'casionally  hears 
such  expressions  as  “guidance  into  sci¬ 
ence,”  or  “guidance  into  the  ministry.” 
Now  science  and  the  ministry  are  cer¬ 
tainly  worthy  activities  for  people  to  go 
into,  but  only  when  the  motivation  for 
so  doing  grows  from  the  needs  and  as- 
j»irations  of  the  in<livi<lual  rather  than 
from  the  ambitions  of  a  |>rofession. 
Promotion  of  a  profession  is  a  legitim¬ 
ate  activity,  but  it  should  not  be  label¬ 
led  guidance. 

There  is  tmlay  iji  the  sciences  a 
crippling  shortage  of  trained  people. 
We  are  l)Cginning  to  reach  the  point 
in  our  technical  society  where  limits  to 
further  cx[)ansion  will  l>e  imposed  not 
by  ideas  or  material  resources  but  by 
lack  of  trained  jK'rsonnel  to  carry  out 
new  projects  and  keep  established  pro¬ 
jects  in  operation.  Our  human  re¬ 
sources  arc  as  limited  as  our  “natural” 
resources.  There  is  only  so  much  in¬ 
telligence  in  our  country,  as  there  is 
only  so  much  coal  and  oil.  We  are 
not  yet  making  use  of  all  of  our  human 
resour<*es.  as  evidenced  by  the  fact  that 
twenty  j)ercent  of  the  pwple  who  never 
finish  college  are  as  intelligent  as  those 
who  complete  college  with  creditable 
records.  A  major  problem  of  our  soc¬ 
iety  is  how  to  ensure  the  fullest  devel¬ 
opment  of  the  human  talent  that  comes 
with  each  new  generation.  The  need 
Womes  ever  more  urgent.  For  in¬ 
stance,  to  build  a  B-17,  the  bomber  of 
the  last  war,  took  3.')0,000  engineer 
man-hours;  to  build  a  P-36,  a  current 
model  bomber,  takes  3, .500,000  engi¬ 
neer  man-hours.  And  of  course  this 
story  of  increased  demand  for  trained 


personnel  can  be  duplicated  in  all  the 
technical  fields.  Clearly  we  must  find 
ways  of  identifying,  at  an  early  age, 
children  who  have  basic  abilities  neces¬ 
sary  for  achievement  in  the  sciences 
and  related  technical  fields,  and  to 
make  available  to  them,  without  re¬ 
gard  to  their  socio-economic  status  or 
their  race  or  religion,  opportunities  to 
obtain  education  comensurate  with 
their  ability  to  profit  from  it. 

This  is  not  the  whole  picture.  Fx- 
trapolating  on  present  trends,  it  is  con¬ 
ceivable  that  our  society  will  reach  the 
}>oint  where  science  and  technology 
could  employ  every  citizen  who  has 
sufficient  intelligence  to  obtain  training 
to  work  in  one  of  the  technical  fields. 
Put  a  society  needs  more  thfjn  scien¬ 
tists.  If  it  is  going  to  be  a  society 
worth  living  in,  it  must  have  its  philo¬ 
sophers,  poets  novelists,  musicians,  ar¬ 
tists,  and  teachers  of  children  to  name 
only  a  few  of  the  occupations  that  are 
vital  to  our  well-being  and  that  are 
rightful  claimants  to  the  talent  in  each 
generation.  For  a  while  it  ap[>eared 
that  the  atomic  scientists  were  going  to 
double  in  brass  and  serve  as  social  phil- 
osojdiers,  helping  us  clarify  our  com¬ 
mon  objectives  and  understand  the 
awesome  instrument  available  for  pro¬ 
ductive  endeavor  as  well  as  for  the  an¬ 
nihilation  of  others  and  ourselves.  Put 
apparently  they  l)ecame  discouraged  by 
the  burdens  of  social  leadership  and 
turned  to  find  sanctuary  in  their  labor¬ 
atories. 

From  the  standjx)int  of  the  needs  of 
our  society,  we  must  hope  that  a  bal¬ 
ance  will  lx*  struck  in  the  utilization 
of  intelligence  and  talent,  that  our  cre¬ 
ative  energies  be  invested  not  alone 
in  technical  pursuits,  but  also  in  phili- 
sophical  endeavor,  by  which  values  are 
established,  and  in  artistic  endeavor, 
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throujrh  whioi  the  spirit  of  a  people  is 
enriched. 

A  basic  value,  rooted  deeply  in  the 
traditions  of  our  society,  is  the  concept 
of  individual  freedom  and  responsibil¬ 
ity.  Fundamentally,  we  are  more 
heavily  committed  to  a  free  society 
than  we  are  to  a  technically  advanced 
society.  There  is  evidence  in  plenty 
that  technical  achievements  are  pos¬ 
sible  even  in  societies  that  have  little 
concern  for  the  individual.  Conceiv¬ 
ably,  we  might  increase  considerably 
our  re.servoir  of  scientific  talent  by  rig¬ 
ging  our  etlucational  system  to  channel 
most  of  the  bright  students  in  the  di¬ 
rection  of  scientific  and  technical  stu¬ 
dies.  and  by  promotional  campaigns 
directed  toward' getting  every  person 
with  scientific  aptitude  in  the  sciences. 
On  the  surface,  this  might  appear  de¬ 
sirable.  particularly  to  people  who  are 
themselves  interested  in  the  develop¬ 
ment  of  science.  But  underneath,  this 
would  be  a  hollow  achievement.  To 
preserve  the  basic  values  of  our  society, 
we  must  keep  the  individual  central, 
and,  except  in  times  of  emergency. 


have  the  needs  of  society  served  as  in¬ 
dividuals  are  themselves  prompted  to 
serve.  We  must  have  room  in  our  sys¬ 
tem  for  the  person  with  high  promise 
in  science  who  decides  he  wants  to  be 
a  concert  pianist,  and  for  the  person 
with  great  leadership  potential  who 
prefers  to  work  alone  in  a  laboratory. 

We  cannot  have  guidance  that  is 
committed  ahead  of  time  to  particular 
directions  for  individuals.  Directions 
must  spring  from  wdthin,  and  each  in¬ 
dividual  must  find  his  own  best  direc¬ 
tions.  People  interested  in  providing 
guidance  can  do  two  things:  they  can 
make  sure  that  the  young  person  has 
an  opportunity  to  know  his  capabilities 
and  to  become  familiar  with  the  vari¬ 
ous  life  pursuits  in  which  he  may  find 
satisfaction,  and  they  can  provide  for 
him  an  opportunity  to  talk  with  an  un¬ 
derstanding  person  who  believes  in  the 
capacity  of  the  individual  to  make 
good  choices.  With  such  provisions, 
the  young  person  is  likely  to  find  the 
right  variables,  the  right  weights,  and 
the  best  solution  for  his  own  personal 
equation  of  choice. 


"The  science  supervisor  should  act  as  a  liaison  between  community,  industry,  and 
the  science  teacher." — MacLean. 

Supervision  of  Guidance  Toward 

Science 

By  ARCHIE  J.  MacLEAN 

Supervisor  of  Science  Education,  Los  Angeles  City  Schools 
Los  Angeles,  Calif, 

GUIDAXCE,  what  is  it?  We  important  function  of  the  science 
hear  a  great  deal  about  the  im-  teacher  in  the  guidance  of  the  pupil, 
portance  of  guidance  in  helping  and  should  provide  assistance  for  the 
students  to  plan  for  their  future,  not  teacher  in  carrying  out  this  role, 
only  vocationally  but  also  as  to  the  Some  ways  in  which  the  science  su- 
kind  of  a  person  they  wish  to  be.  pervisor  can  help  are  these.  Encour- 
Courses  and  units  of  work  on  orienta-  age  the  teacher  to  make  definite  plan.s 
tion  given  at  various  grade  levels  and  for  carrying  on  personal  and  vocafion- 
in  various  siibject  fields  tend  to  empha-  al  guidance.  "The  teacher  should  learn 
size  guidance  as  one  of  their,  major  ,as  much  as  possible  about  the  pupils 
objectives.  Guidance  by  the  science  in  his  classes.  This  can  be  done  in 
teacher  will  involve  both  personal  and  miny  ways,  stich  as  using  a  simple 
vocational  guidance  for  the  pupils  in  questionnaire  containing  questions  that 
his  classes.  will  give  the  teacher  information  about 

Today  in  many  secondary  and  even  interests  and  family  of  the  pupil, 

in  some  elementary  schools  there  are  requesting  an  autobiography,  talking 
specially  trained  counselors  who  are  with  pupils,  or  listening  to  their  con- 
prepared  to  administer  various  tests  of  versation  with  each  other.  The  teach¬ 
ability  and  aptitude.  The  results  of  ^r  may  wish  to  use  the  sociogram  to 
these  tests  help  pupils  to  know  more  add  to  his  knowledge  about  pupils, 
about  themselves,  and  aid  them  in  mak-  Certainly  the  teacher  will  consult  pu- 
ing  plans  for ,  the  future.  However,  pil  records  for  information  about  men- 
much  of  the  personal  and  vocational  tal  ability,  health  conditions,  reading 
guidance  must  be  done  by  the  class-  ability,  and  other  pertinent  informa- 
room  teacher.  It  is  in  this  capacity  tion.  With  as  much  information 
that  the  science  teacher  has  an  excel-  about  the  pupil  as  possible  the  teacher 
lent  opportunity  to  seek  out  and  to  will  then  be  in  a  position  to  discuss  fu- 
encourage  pupils  to  take  up  some  phase  ture  vocational  plans  with  him,  also 
of  science  as  a  career.  problems  of  health,  and  personal  pro- 

Assuniing  that  the  science  teacher  blems. 
should  carry  on  personal  and  voca-  The  science  supervisor  will  not  only 
tional  guidance  in  science  classes,  what  encourage  the  teacher  but  will  provide 
is  the  service  of  the  science  supervisor  ?  opportunities  for  the  teacher  to  learn 
The  supervisor  should  be  aware  of  the  more  about  ways  of  counseling  and  ob- 


438 


EDUCATION  FOB  MARCH.  1953 


tainiiijr  up-to-date  vocational  ideas. 
Literature  for  the  teacher’s  informa¬ 
tion  should  be  provided.  The  alarm 
concerninjj  the  .shortage  of  technical 
workers  has  produced  a  number  of  ar¬ 
ticles  that  describe  sci'  iitific  careers. 
Workshoj>s  for  the  discussion  of  tech- 
niejues  in  guidance  will  be  of  invalu¬ 
able  assistance. 

The  su])ervisor  can  arrange  for 
meetings  where  information  is  given, 
and  dis<*ussions  are  carried  on  that 
will  offer  the  scienee  teacher  help  in 
carrying  on  guidance  activities.  In¬ 
quiries  may  Ix'  specific,  as  how  do  you 
plan  to  use  the  vocational  informations 
that  you  have  collecte<l  ?  Do  you  set 
aside  a  certain  time  to  discuss  with 
pupils  vocations  in  the  field  of  science, 
or  is  such  information  given  incident¬ 
ally  as  questions  are  asked  ?  Do  you 
make  it  a  definite  part  of  your  teach¬ 
ing  plan  by  giving  guidance  a  place 
where  it  fits  to  advantage  ?  How  do 
you  use  speakers  from  the  community? 
The  engineering  groups  are  very  ac¬ 
tive  in  providing  information  and 
speakers  to  encourage  pupils  to  take 
up  fields  of  engineering.  Certain  films 
can  In'  used  to  advantage  in  pointing 
up  types  of  work  carried  on  in  various 
science  fields,  such  as  some  of  the  films 
showing  the  work  of  the  forest  ranger, 
the  oil  refinery,  or  others  where  vari¬ 
ous  types  of  scientific  work  are  illus¬ 
trated.  Do  you  use  these  films  ? 

The  science  su])ervisor  should  In' 
alert  for  opjtortunities  to  call  attention 
to  the  vocational  offerings  in  the  field 
of  science  to  .school  administrators  and 
school  counselors.  Xot  only  should 
the  supervisors  stress  the  importance 
of  interesting  pupils  in  the  vocational 


fields  of  science,  but  also  work  to  pro¬ 
mote  interest  in  science  teaching  as  a 
career.  To  carry  the  load  of  training 
pupils  for  careers  in  science  we  must 
have  sufficient  well  trained  science 
teachers.  This  is  Woming  an  increas¬ 
ingly  serious  problem. 

Science  supervisors  can  supply 
teachers  with  some  of  the  newer  voca¬ 
tional  materials  to  use  with  their 
classes,  such  as,  ‘“Your  Opjx)rtunities 
in  Science”  distributed  by  the  Na¬ 
tional  Association  of  ^fanufacturers, 
and  “Can  I  be  an  Engineer”  dis- 
tribute<l  by  the  Department  of  Public 
Relations  of  General  Motors.  The 
V.  S.  Department  of  Labor  also  has  a 
series  of  jiamphlets  on  the  vocations  in  * 
science. 

Visitations  for  interested  pupils  and 
their  teachers  to  universities  and  in¬ 
dustrial  ]dants  are  other  ways  in  which 
the  sui>ervisor  can  encourage  interest 
in  science  careers.  The  science  super¬ 
visor  should  not  overlook  any  oppor¬ 
tunity  to  encourage  industrv  to  pro¬ 
vide  scholarships  for  pupils  interested 
in  a  science  career. 

All  of  these  ways  in  which  the  su¬ 
pervisor  helps  teachers  plan  for  great¬ 
er  emphasis  on  guidance  in  the  science 
classroom  point  to  one  thing — the  sci¬ 
ence  supervisor  should  take  the  lead  in 
pointing  out  the  need  for  guidance,  and 
providing  the  sources  a>id  background 
information  for  the  teacher,  and  act 
as  a  laiason  l)etween  community,  in¬ 
dustry,  and  the  science  teacher  to  the 
end  that  the  scientific  age  in  which  we 
live  may  have  well  adjusted  citizens 
and  sufficient  technicians  to  maintain 
leadership  in  the  atomic  age. 
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The  science  teacher  should  never  forget  that  the  most  effective  guidance  is 
personal’'— J  oh  nson . 

A  High  School  Teacher’s  Opportunities 
for  Guidance  Toward  Science 

By  PHILIP  G.  JOHXSOX 

SpeciaJist  for  Science  in  Secondary  Schools,  U.  S.  Office  of  Education 
Washington,  D.  C. 


Tllf]  TYPICAL  high  school  sci¬ 
ence  teacher  is  responsible  for 
five  classes.  Each  class  may 
enroll  anywhere  from  fiftetm  to  forty 
l)oys  and  girls.  Here  we  have  from 
75  to  200  living  opj)ortunities  for 
guidance.  In  the  rt*(]uire<l  science 
courses  alwiit  one-half  of  this  numl)er 
will  have  intellectual  ability  that  Is 
e<iual  to  or  aWve  an  I(J  of  100.  In 
the  elective  science  courses  the  median 
intellet'tual  ability  will  commonly  be 
well  above  the  normal  for  all  high 
school  youth.  Thus  it  seems  reason¬ 
able  to  assume  that  there  are  in  your 
science  classes  large  numbers  of  stu- 
4lents  who  by  jiroix'r  guidance  may 
find  satisfying  and  useful  careers  in 
scientific  and  related  work.  What  can 
a  teacher  do  to  face  up  to  these  oppor¬ 
tunities  ? 

Guidance  Activities  Within  the 
Classroom 

Little  or  no  attention  will  be  given 
here  to  the  formal  guidance  activities 
which  classroom  teachers  are  often 
called  upon  to  provide.  Of  course,  sci¬ 
ence  teachers  do  become  part-time  or 
even  full-time  guidance  counselors. 
They  also  become  members  of  com¬ 
mittees  on  the  program  of  studies,  and 
they  may  serve  as  vice  principals 
where  considerable  attention  is  given 
to  guidance.  But  what  can  they  do  as 
classroom  teachers? 


1.  They  can  encourage  students  to 
explore  career  opportunities  in  rela¬ 
tion  to  each  topic  that  is  stiudied. 

2.  They  can  keep  an  open  file  of 
career  information  and  expect  students 
to  consult  this  file  from  time  to  time. 
In  the  last  year  there  have  been  pro¬ 
duced  many  new  "items  of  career  in¬ 
formation. 

.3.  They  can  display  career  infor¬ 
mation  pamphfets,  articles,  and  pic¬ 
tures  on  the  tackl)oard,  and  they  can 
show  career-centered  films. 

4.  They  can  assign  or  otherwise 
encourage  students  to  read  books  and 
articles  that  reveal  the  work  of  scien¬ 
tists,  engineers,  technicians,  and  re- 
latcil  craftsmen. 

5.  They  can  encourage  pupils  to 
undertake  projects  which  will  cause 
the  students  to  work  like  young  scien¬ 
tists  in  activities  that  are  preludes  to 
research. 

6.  They  can  invite  scientists  and 
engineers,  often  alumni  of  the  school, 
to  meet  with  the  classes  and  talk  about 
opportunities  and  the  preparation  re¬ 
quired. 

7.  A  few  students  can  be  selected 
and  given  special  help  so  that  they  can 
serve  as  laboratory  assistants.  Such 
help  can  be  provided  outside  the  teach¬ 
ing  schedule  or  as  a  part  of  a  distinct 
course  in  laboratory  techniques. 
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Guidan-ce  Activities  Within  the 
School 

When  scientists,  engineers,  and  tech¬ 
nicians  are  invited  to  help  with  guid¬ 
ance  activities,  it  is  often  appropriate 
to  provide  an  audience  larger  than  a 
single  class.  Plans  can  be  made  to  in¬ 
volve  the  whole  school.  What  types 
of  sendees  could  be  arranged  to  pro¬ 
vide  guidance  for  all  pupils  as  well  as 
to  the  faculty  in  a  school  ? 

1.  One  or  more  science  clubs  can 
be  organized,  and  a  club  program  can 
be  developed  to  provide  special  activ¬ 
ities  for  students  with  science  interests. 

2.  It  would  be  i)Ossible  for  the  sci¬ 
ence  teacher  to  work  with  students  in 
planning  and  presenting  ’a  dramatic 
skit  as  an  assembly  program.  The 
theme  might  be  “^[r.  Scientist  and 
Ilis  Friends’*  or  “Scientists  of  Yester¬ 
day  and  Today.” 

3.  A  scientist,  an  engineer,  and  a 
technician  could  be  invited  by  the  sci¬ 
ence  teacher  to  speak  at  an  assembly. 
They  could  discuss  their  work,  oppor¬ 
tunities  in  the  next  few  years,  and  how 
to  get  ready  for  them. 

4.  The  science  teacher  could  work 
with  the  students  and  the  school  in  car¬ 
rying  through  a  science  fair  either  as 
a  separate  activity  or  as  a  part  of  an 
all-school  fair  or  open  house.  Using 
scientists,  engineers,  technicians,  and 
craftsmen  as  judges  help  all  youth  to 
receive  guidance  both  directly  and  in¬ 
directly. 

5.  The  science  teacher  could  work 
with  the  guidance  personnel  in  plan¬ 
ning  and  carrying  out  an  occupational 
interest  survey'.  Getting  all  students 
to  consider  future  work  is  of  itself  a 
help  in  guidance,  and  it  causes  many 
students  to  seek  further  information 
about  occupations  and  careers. 


0.  The  science  teacher  could  assist 
the  guidance  i^rsonnel  in  planning 
and  carrying  through  a  career  confer¬ 
ence.  In  this  activity  pupils  and  par¬ 
ents  would  have  an  opportunity  to  dis¬ 
cuss  occupations  and  careers  with  sev¬ 
eral  persons  actually  at  work  in  these 
occupations  and  careers. 

7.  The  science  teacher  could  work 
with  guidance  personnel  in  planning 
and  carrying  through  a  “Choose-Your- 
College  Conference.”  In  this  activ- 
ity  pupils  and  parents  would  have  an 
opportunity  to  discuss  college  opjK>r- 
tunities  with  several  representatives 
sent  by  colleges  to  counsel  with  stu¬ 
dents  and  parents. 

8.  The  sci^ice  teacher  could  assist 
students  in  preparing  reviews  of  vari¬ 
ous  occupatiorts  and  careers  for  publi¬ 
cation  in  the  school  paper. 

0.  One  or  more  advanceil  science 
courses  can  be  arranged  where  atten¬ 
tion  can  be  given  to  special  laboratory 
techniques  that  can  aid  the  teachers 
while  providing  useful  training  toward 
careers  for  the  students. 

Guidance  Activiiies  in  the 
Community 

While  several  of  the  guidance  oppor¬ 
tunities  previously  suggested  reach  out 
into  the  community,  there  are  others 
that  are  distinctly  community  cen¬ 
tered.  Here  are  some  of  them. 

1.  The  science  teachers  in  the  vari¬ 
ous  schools,  both  elementary  and  sec¬ 
ondary,  can  work  together  and  carry 
through  a  community  science  fair.  In¬ 
dividual  school  fairs  can  bo  used  to 
select  those  suitable  for  the  community 
science  fair. 

2.  The  science  teachers  can  devel¬ 
op — ^with  the  help  of  local  scientists, 
engineers,  technicians,  and  other  prac¬ 
ticing  scientists — a  junior  scientist’s 
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assembly  in  which  students  from  all 
the  schools  can  see  and  hear  demon¬ 
strations,  talks,  and  films  related  to 
scientific  and  engineering  careers. 

3.  The  science  teachers  can  make 
arrangements  for  students  to  visit  var¬ 
ious  community  establishments  where 
work  related  to  science  is  in  progress. 
The  possibilities  include  hospitals, 
factories,  architectural  offices,  dental 
and  oj>tical  laboratories,  radio,  and  TV 
shops  and  numerous  service  and  repair 
establishments. 

4.  Reports  of  the  work  of  student 
scientists  and  of  practicing  scientists 
and  engineers  can  be  prepared  for  use 
in  local  newspapers,  radio, stations,  and 
as  television  presentations. 

5.  The  science  teacher  can  arrange 
for  one  or  more  of  the  large  industrial 
corporations  to  bring  their  road  show 
to  their  school  and  community. 

6.  The  science  teacher  can  arrange 
for  selected  students  to  attend  commu¬ 
nity  meetings  of  doctors,  technicians, 
engineers,  and  craftsmen. 

Expanded  Opportunities  for  Guidance 

It  is  rather  common  for  community 
colleges  and  State  universities  to  spon¬ 
sor  such  events  as  open  house,  engi¬ 
neer’s  night,  lectures,  and  demonstra¬ 
tions  closely  related  to  scientific  careers 
and  occupations.  Often  these  institu¬ 
tions  will  co-sjwnsor  regional  or  State 
science  fairs  and  congresses.  There  is 
also  a  National  science  fair,  a  National 


Achievement  Awards  program.  State 
and  National  talent  searches,  and 
other  events.  The  science  teacher  can 
become  a  means  of  bringing  these  op¬ 
portunities  to  students  in  the  commu¬ 
nity. 

The  Science  Teacher 

It  all  boils  down  to  the  science  teach¬ 
er  as  the  most  important  person  in 
bringing  science  guidance  services  to 
the  students  in  the  school.  While  many 
of  the  services  can  be  so  organized  that 
they  will  reach  all  students,  yet  the 
science  teacher  should  never  forget  that 
the  most  effective  guidance  is  personal. 
It  may  involve  a  friendly  talk  with  a 
student  about  careers  that  ’appear 
suited  to  his  abilities.  I  vividly  re¬ 
call  one  of  my  own  science  teachers 
who  invited  me  and  a  few  other  stu¬ 
dents  to  dinner  with  him,  and  in  the 
course  of  the  dinner  he  told  us  about 
the  careers  which  he  thought  we  should 
consider. 

One  of  the  greatest  rewards  coming 
to  the  teacher  is  to  visit  with  former 
students  who  were  helped  to  successful 
and  fruitful  careers  and  occupations. 
Participation  in  guidance  work  re¬ 
quires  time  and  thought,  but  it  is  worth 
all  of  it  both  to  the  students,  the  teach¬ 
er,  and  the  community.  Selfishly  con¬ 
sidered,  the  science  teacher  may  be  of¬ 
fered.  a  position  in  a  larger  school,  at 
better  pay,  because  it  is  known  that  he 
is  effective  in  science  guidance. 


"'One  queer  new  unit  may  be  offered  [  in  the  high  schools  of  196-3] — how  to  succeed 
in  that  strange  arena  which  is  college-freshman  science.” — /I'ead. 

Science  Careers  0/1963 

By  JOHN  G.  READ 

College  of  Education,  Boston  University,  Boston,  Mass. 

IT  SEE!^^S  now  that  there  will  be  a  more  j)rofitable  for  science  teachers  to 
shortajre  of  well-prepared  workers  work  for  l)etter  conditions  in  these 
in  science  occupations  for  fully  ten  areas  than  to  lx>moan  the  lack  of  en- 
years.  There  will  shortage  of  thusiasni  for  good  science  teaching, 
trained  science  teachers  in  the  hiprh  GranUnl.  then,  a  mfKlicum  of  free- 
schools  and  the  junior  colleges  for  at  dom  to  do  what  is  needful,  functional, 
least  six  years.  This  means  abundant  gjjj  challenging  to  both  the  potential 
opportunity  for  employment.  For  science  worker  and  to  the  interested 
both  groups,  financial  returns  wdll  l)e  citizen,  what  would  the  new  program 
those  of  the  upper  one-third  of  the  offer  ?  What  would  the  large  units  or 
jwpulation.  1  et  the  kind  of  science  blocks  of  subject-matter  present  ?  Here 
now  taught  in  most  hign  schools  will  do  is  one  science  teacher’s  estimate,,  in¬ 
little  to  challenge  young  men  ami  wo-  complete  but  suggestive,  readily 
men  who  have  ability  in  science.  !Mor(,*-  achieved  using  existing  texts,  plus 
over,  the  scienc*e  now  being  taught  will  much  of  the  free  and  inexpensive  ma¬ 
de  little  for  the  non-science-minded  terial  available  from  industry  and 
citizens,  who  should  feel  confidence  in  government  agencies.  Each  heading 
and  resp(*ct  for  the  tyi>e  of  leadership  ^vill  be  followed  by  suggested  topics, 
in  science  which  we  need  to  run  this  then  possible  job-opportunities  re¬ 
new  world  that  science  has  created.  Inted  to  that  area  will  be  mentioned. 

What  kind  of  science  therefore,  Finally  a  brief  view  of  how  these  top- 
shouhl  we  teach  by  190.3?  ics  may  be  presented  a  decade  hence 

This  “new  science”  miirht  well  ig-  ihe  three-or  five-year  program  of 
nore  certain  so-called  pressures  which  secondary  school  (grades  10 

many  teachers  claim  hamper  their  at-  through  14)  will  l)e  given.  The  whole 
temj)ts  to  teach  a  new  kind  of  science,  program  assumes  excellent  required 
The  fast-fading  fiats  of  college-en-  science  in  grades  seven  through  nine, 
trance  examinations:  the  text  which  and  possibly  in  grades  one  through 
tries  to  teach  all  of  a  discipline  in-  nine. 

stead  of  eliminating  the  outmo<le<l ;  1.  Biology.  Here  is  the  science 

even  the  biuraboos  of  community  intol-  for  all  in  the  high  school  of  1963. 
erance  or  conservatism :  these  are  too  Food-production,  forest  conservation, 
often  the  refuge  of  a  teacher  who  does  soil  management,  agriculture — all  are 
not  want  to  change.  R(‘al  foes  of  new  words  which  touch  on  the  greatest  busi- 
methods  are  lack  of  money  for  equijv  ness  in  America,  working  on  the  land, 
ment,  and  lack  of  time  for  preparation  When  added  to  this  there  is  conserva- 
of  demonstrations.  It  would  be  far  tion  of  human  resources,  lioth  physical 
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and  mental,  nutrition,  care  of  the  ate  certain  students  to  more  than  an 
young,  the  old,  and  the  ill,  (all  to  be  educated  layman’s  interest.  For  these, 
considered  as  bases  for  careers,)  the  there  may  be  the  challenge  and  the 
sum  is  the  most-important  area  in  sci-  dream  of  chemists-to-be.  Chemistry, 
ence  education!  like  biology,  will  otfer  an  endless  var- 

What  are  some  specific  careers  in  iety  of  occupations  from  the  highest 
biology  ?  Research  and  application  in  researches  to  the  skilled  technical  re- 
agriculture,  embracing  insect-control,  sponsibilities.  Xo  let-up  in  The 
genetics  of  new  plants  and  animals.  Chemical  Age  is  in  sight, 
soil  chemistry,  forest  management  for  3.  Physics.  ^Mathematics  is  the 
the  present  and  the  future,  medical  key  to  careers  in  physics.  This  is  not 
and  health  services,  production  of  ant‘-  to  say  that  other  areas  do  not  need  ma- 
biotics,  drugs,  and  industrial  mc’ds  thematics,  but  when  they  do,  they  are 
and  enzymes — these  offer  thousand's  of  treading  the  borderline  of  physics, 
opportunities  for  careers  and  service  The  career-leaders  in  this  field  are  the 
to  mankind.  very  able  scientist-mathematicians,  and 

2.  Chemistry.  Chemistry  in  high  the  development  engineers.  For  each 
school  of  1963  should  still  be  closely  one  of  these,  industry  rquires  some  five 
tied  to  living  processes — should  be  men  or  women  with  skilled  hands  and 
largely  biological.  The  nitrogen,  car-  trained  ingeniiity,  to  shape  the  paper- 
bon  dioxide,  oxygen  aiM  water  cycles  ideas  into  rcalfty. 
are  influenced  by  artificial — hence  High  school  students  of  1963  should 

chemical — fertilizers  and  soil-condi-  be  introduced  to  all  aspects  of  com- 
tioners.  A  major  function  of  familiar  munieation — telephone,  radio,  radar, 
chemicals  is  the  control  of  insects  and  television,  sonar  and  other  develop- 
harmful  micro-organisms.  Another  ments — and  to  certain  other  basic  con- 
“live”  aspect  of  chemistry  concerns  hu-  cepts  such  as  nuclear  structure,  and 
man  anatomy  and  body  fluids — an  area  measurement  of  forces  as  varied  as  the 
of  interest  to  adolescents.  strength  of  great  bridges  and  the  im- 

Certain  other  influences  of  chemis-  pact  of  electrons  in  a  vacuum-tube, 
try  loom  large  in  socio-economic  dis-  The  few  who  really  pass  this  rigorous 
cussions — such  as  the  multitudinous  screening  should  be  cherished,  and  in¬ 
products  of  coal,  petroleum,  natural  troducod  to  other  topics  that  will  make 
gas,  and  cellulose.  The  chemistry  of  them  exert  every  ounce  of  their  intel- 
these  can  be  presented  simply,  with  lectual  force.  As  career-physicists  we 
emphasis  on  their  usefulness  to  man,  may  expect  these  to  probe  into  the  stars 
and  the  fine  tyi>es  of  practical  research  and  time,  and  to  contribute — through 
that  has  developed  them.  An  under-  their  achievements  and  their  heart¬ 
standing  and  appreciation  of  the  role  aches — to  the  safety  of  the  nation  and 
of  chemistry  in  the  mo<lern  man’s  the  prosperity  of  the  world, 
world  is  a  satisfactory  outcome  for  this  And  now,  how  will  the  high  school 
type  of  course.  science  program  of.  1963  appear  with 

It  maybe,  however,  that  good  cov-  such  purposes?  Every  student  will 
erage  of  atomic  structure,  and  ideas  finish  the  three  required  years  of  gen- 
of  molecular  reaction  especially  be-  ral  science  in  junior  high  school  with 
tw’ecn  organic  compounds,  will  stimul-  a  good  picture  of  the  physical  w’orld. 
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He  will  have  enough  basic  concepts  to 
interpret  and  classify  almost  any  daily 
happening  he  is  likely  to  run  into. 
Next  he  will  study  biology  for  one  to 
one  and-one-half-years  with  much  in¬ 
door  and  outdoor  laboratory  experi¬ 
ence.  The  home  nurse  will  help,  local 
doctors  will  be  part  of  the  staff,  social 
agencies  will  participate.  Read  “New 
Directions  in  Science  Teaching”^  to 
see  what  kinds  of  programs  will  actu¬ 
ally  work.  Then,  after  all  have  had 
this  kind  of  biology’,  some  will  go  on  to 
special  nurse’s  preparation ;  others  to 
adventures  in  agriculture,  with  field 
work  (now  admirably  done  by  state 
and  Federal  agencies).  Both  young 
men  and  w’omen  will  profit  by  counsel 
in  care  of  children,  and  the  adjust¬ 
ments  to  that  career-^home-making — 
which  becom<^  either  a  part-  or  full¬ 
time  job  for  so  many. 

Two  kinds  of  elective  program  will 
then  be  offered  in  high  school.  A  ma¬ 
ture  presentation  of  high-level  physical 
science  will  appeal  to  many,  with 


chemistry,  astronomy,  and  earth-sci¬ 
ence  interpreted  in  terms  of  adult  and 
current  reading.  Much  of  this  would 
not  be  text-book  study,  but  would  be 
reading  ,  reports,  trips,  and  a  wide  use 
of  idustrial  visual  aids.  For  those  who 
have  already  decided  to  make  science 
their  occupational  path,  chemistry  and 
physics  will  be  offered,  with  a  prere¬ 
quisite  of  simple  calculus.  Laboratory 
situations  will  pose  real  analytical  pro¬ 
blems,  but  no  attempt  will  be  made  to 
“cover”  the  two  subjects.  One  queer 
new  unit  may  be  offered — ^how  to  suc¬ 
ceed  in  that  strange  arena  which  is 
college-freshman  science! 

All  the  way  from  grades  seven 
through  the  junior  college,  students 
can  participate  in  the  Science  Fair* 
also  in  seminars  or  junior  academies 
of  science.  Everyone  will  not  wish  to 
do  this,  but  those  who  do  so  will  find 
that  they  already  have  begun  careers  in 
science,  and  are  not  merely  preparing 
for  them.® 


1  Laton,  Anita  D.  and  Samuel  Ralph  Powers,  “New  Directions  in  Science  Teach¬ 
ing,”  McGraw-Hill  Book  Co.,  Inc.  New  York,  1949. 

2  For  free  brochure  on  Science  Fairs,  write  to  Cambosco  Scientific  Company,  37 
Antwerp  Street,  Brighton,  Boston,  Mass. 

3  Write  for : 

“Can  I  Be  an  Engineer?”,  Department  of  Public  Relations,  General  Motors  Corp., 
Detroit  2,  Michigan. 

“Your  Opportunities  in  Science,”  National  Association  of  Manufacturers,  14  West 
49th  St.,  New  York  20,  N.  Y. 

“Target :  Science  In  Your  Future.”  Chief,  Personnel  Branch,  Signal  Corps  Engi¬ 
neering  Laboratories,  Fort  Monmouth,  N.  J. 


"Adolescents  seldom  undertake  such  [creative]  activities  voluntarily ;  someone  must 
make  a  suggestion,  and  then  offer  frequent  encouragement  until  the  undertaking 
nears  completion." — Sipe. 

Guidance  Toward  Science 
Teaching 

By  II.  CRAIG  SIPE 

Department  of  Science  Education,  State  Teachers  College 
Florence,  Alabama 


A  STUDENT  said  to  me  the 
other  day,  ‘T  would  like  to  be¬ 
come  a  science  teacher.  I  know 
that  the  work  is  hard  and  the  pay  is 
moderate.  Yet  1  like  to  work  wdth 
young  people,  and  I  like  to  study  sci¬ 
ence.  Can  you  give  me  some  advice 
al>out  the  courses  I  should  take  V* 

A  short  time  later  a  former  student, 
now  teaching,  came  by  to  talk  over  the 
opportunities  for  scientists  in  industry 
as  comparetl  with  those  for  scientists 
in  teaching.  ^leagcr  facilities  had 
plagued  his  efforts  to  carry  on  desired 
lalx>ratorv  work.  When  he  had  used 
field  trips  in  the  teaching  of  science, 
the  critical  remarks  of  his  colleagues 
had  disheartened  him.  Ills  vision  of 
usefulness  as  a  teacher  had  been  dim¬ 
med. 

Exi  K*rience  with  similar  instances 
has  demonstrated  that  the  problems  of 
guiding  youth  toward  science  teaching 
may  be  categorized  al>out  (a)  the  re¬ 
cruitment,  (b)  the  training,  and  (c) 
the  orientation  of  science  teachers. 
The  failure  of  the  guidance  program 
in  any  one  of  the  three  areas  surely 
will  result  in  an  inadequate  number 
of  competent  teachers  sorely  needed  to 
perpetuate  our  technical  civilization, 
and  crucially  required  for  interpreting 
the  coming  “hydrogen  age.” 


It  is  assumed  here  that  the  choice 
of  a  career  is  a  matter  of  reason  as  w'ell 
as  inclination.  The  thoughtful  self- 
examination  of  one’s  assets  and  liabil¬ 
ities  is  prerequisite  to  a  wise  vocation¬ 
al  choice.,  Counselors!  share  with  par¬ 
ents,  classroom  teachers,  and  others  th*e 
task  of  creating  an  atmosphere  favor¬ 
able  t*>  the  development  of  a  young  per¬ 
son’s  attitudes,  desires,  and  abilities. 
Unless  a  counselor  claims  omniscience, 
he  must  admit  that  his  chief  aid  to  a 
maturing  adolescent  is  that  of  helping 
to  clarify  the  meaning  of  test  scores, 
the  significance  of  competing  desires, 
and  the  worth  of  conflicting  experi¬ 
ences.  The  right  to  choose  a  vocation 
belongs  to  the  individual,  for  it  is  he 
who  must  muster  the  energy  to  prepare 
for  and  to  practice  his  pr<ifession. 

The  desire  to  teach,  or  for  that  mat¬ 
ter  the  desire  to  engage  in  some  other 
activity,  does  not  appear  instantane¬ 
ously.  Rather,  the  will  to  pxirsue  a 
particular  career  seems  to  spring  from 
the  experiences  one  has  had  in  the  past 
and  is  continuing  to  have  in  the  pres¬ 
ent.  The  high  school  pupil  who  has 
found  satisfaction  in  mastering  the 
workings  of  a  clock  or  the  secrets  of 
baking  a  cake  has  developed  an  atti¬ 
tude  favorable  to  scientific  inquiry. 
The  thrill  that  comes  with  communic- 
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atin^r  an  idea — the  rule  of  the  sun  in 
causiii"  the  rainbow,  for  example — to 
another  is  the  projterty  of  a  pupil  dis- 
|»osed  to  share  his  knowledge.  The  re¬ 
wards  of  creativity  are  known  to  the 
designer  of  model  airplanes.  The 
older  boy  or  girl  who  has  worked  with 
a  class  in  a  church  school,  with  the 
Cub  Scouts,  or  with  the  Brownies  has 
probably  found  satisfaction  in  being 
of  service  to  others.  These  are  among 
the  attitudes,  interests,  and  abilities 
commonly  possesst^d  by  scientists  who 
are  also  teaehers.  Adolescents  seldom 
undertake  such  activities  voluntarily; 
someone  must  make  a  suggestion  and 
then  offer  frequent  encouragement  un¬ 
til  the  undertaking  nears  completion. 
Thus  it  is  that  teachers  in  the  elemen¬ 
tary  school,  parents,  youth  workers, 
and  teachers  in  the  junior  high  school 
play  an  important  part  in  the  guidance 
of  youth  toward  science  teaching.' 

High  scdiool  .science  classes  provide 
rich  opportunities  for  teachers  to  ex¬ 
tend  and  to  capitalize  iipon  the  evolv¬ 
ing  interests  of  pupils,  i^fany  is  the 
time  that  an  impatient  hand  and  active 
tongue  can  help  perform  a  demonstra¬ 
tion  or  can  explain  to  a  classmate  such 
subjects  as  the  action  of  an  antibiotic 
or  the  principle  of  a  jet  engine.  In 
simple  tasks  the  pupil  has  an  oppor¬ 
tunity  to  extend  his  range  of  talents 
and  to  discern  his  strengths.  When 
the  teacher,  in  informal  chats,  shares 
with  pupils  his  insight  into  the  work 
of  a  teacher  and  the  joys  of  teaching, 
he  provides  them  with  facts  and  atti¬ 
tudes  they  will  weigh  in  arriving  at 
vocational  choices.  It  is  in  the  high 
school  classroom  that  those  interested 
in  teaching  often  build  a  vision  which 
guides  their  subsequent  efforts  at  mak¬ 
ing  the  goal  of  science  teaching  become 
a  reality.  Other  professional  groups 


— engineers,  dentists,  doctors,  clergy¬ 
men,  business  managers — covet  the  op¬ 
portunity  that  teaehers  have  to  put 
their  case  to  young  people.  Would 
that  science  teachers  use  to  the  full 
every  chance  that  is  theirs  to  perpetu¬ 
ate  their  imj)ortant  calling! 

Decisions  about  one’s  lifework  have 
roots  in  the  early  experiences  of  an  in¬ 
dividual.  The  influence  of  advisors 
and  faculty  members  on  the  vocational 
choices  of  college  students  seems  to  l)e 
overestimated.  Their  function  seems, 
for  the  most  part,  to  l)e  one  of  bring¬ 
ing  to  fruition  the  st'cds  of  interest 
and  aptitude  sown  by  others.  In  the 
case  of  prospe<*tive  science  teachers, 
college  personnel  can  and  often  do  help 
students  to  decide  on  concentrating  in 
the  physical  or  biological  sciences*  or 
cn  preparing  to  te«ch  at  the  junior 
high  school  level,  the  senior  hitrh  school 
level,  or  the  college  level.  Compara¬ 
tively  few  students,  it  seems,  become 
first  intereste<l  in  science  teaching 
through  the  efforts  of  a  college  faculty. 
The  recniitment  of  teachers  is  a  co¬ 
operative  effort  enlisting  all  persons 
who  have  influenced  and  continue  to 
influence  the  individual  student. 

The  guidance  of  science  teachers  in 
training  concenis  (a)  the  selection  of 
courses,  and  (b)  the  professional  pre¬ 
paration  in  science  and  education.  Ex¬ 
perience  has  demonstrated  that  a  guid¬ 
ance  program  for  training  teachers 
fails  when  courses  in  science  and  in 
education  are  taught  in  isolation,  for 
the  student  then  relics  more  on  Timr  he 
has  been  tauirht,  even  though  this  may 
be  a  wretched  example,  than  on  what 
he  has  been  taiight  concerning  instruc¬ 
tional  theory.  The  professionalization 
of  science  subject  matter  has  been  sug¬ 
gested  as  a  means  of  overcoming  this 
difficulty.  In  courses  which  resemble 
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the  type  of  material  the  neophyte 
teacher  may  be  expected  to  teach,  a 
scientist-educator  may  exemplify  the 
best  in  teaching  and  may  provide  op¬ 
portunities  for  student  work  on  pro¬ 
jects  related  to  science  instruction. 
Such  a  project  could  well  be  that  of 
tape-recording  an  explanation  accom¬ 
panying  a  demonstration  suitable  for 
a  class  in  the  science  general  education 
program.  Here  the  constructive  cri¬ 
ticism  of  a  professor  trained  both  as 
an  educator  and  a  scientist  can  do 
much  to  emphasize  the  importance  of 
detailed  fact,  the  necessity  for  a  full 
understanding  of  principles,  and  the 
difficulties  one  encounters  in  commu¬ 
nicating  an  idea. 

In  other  instances  the  creative  and 
resourceful  science  instructor  may  sug¬ 
gest  activities  bewaring  on  the  method 
of  science  and  the  contribution  of  sci¬ 
ence  to  our  society.  The  student  who 
enters  courses  in  the  philosophy  of  ed¬ 
ucation,  and  undertakes  the  teaching 
practicum  with  a  background  provided 
by  well-designed  professionalized  sci¬ 
ence  courses,  will  be  more  likely  to  find 
meaning  in  the  procedures  advocated 
by  competent  educators.  The  guid¬ 
ance  of  the  potential  science  teacher  in 
his  program  of  training  may  be  de¬ 
scribed  as  a  cooperative  undertaking 
of  student  and  instnictor,  and  of  the 
professional  scientist  and  the  profes¬ 
sional  educator. 

Too  often  overloaded  classes,  un¬ 
satisfactory  equipment,  and  heavy  ex¬ 
tra-curricular  responsibilities  leave 
little  time  for  the  beginning  science 
teacher  to  apply  his  knowledge  of  how 


to  teach  to  his  classwork.  Unless  the 
sympathetic  guidance  of  one  in  whom 
the  teacher  has  confidence  becomes 
available,  this  individual  will  probably 
become  discouraged.  Indeed,  he  may 
decide  to  leave  teaching  for  other  work 
in  the  field  of  science.  This  very  real 
danger  calls  for  the  study  of  such 
promising  practices  as  the  establish¬ 
ment  of  “apparatus  lending  libraries” 
to  serve  a  region,  the  institution  of  spe¬ 
cial  in-service  training  programs,  the 
use  of  local  conferences  on  science 
teaching,  and  the  employment  of  re¬ 
gional  instructional  counselors  speci¬ 
ally  qualified  in  science.  The  devel- 
0}>ment  of  a  more  effective  program  of 
guidance  for  beginning  science  teach¬ 
ers  constitutes  a  challenge  to  all  who 
are  interested  in  perpetuating  our  tech¬ 
nology  and  in  interpreting  effectively 
an  age  of  science. 

In  summary,'  guidance  towatd  sci¬ 
ence  teaching  is  a  cooperative  effort 
baseil  upon  providing  a  young  person 
with  opportunities  commensurate  with 
his  interests  and  abilities.  Effective 
guidance  extends  from  childhood 
through  the  early  professional  years. 
Recruitment,  professional  preparation, 
and  professional  orientation  are  the 
phases  of  a  guidance  program  for  sci¬ 
ence  teachers.  Knowledge,  creativity, 
skill  in  communication,  and  devotion 
to  a  high  and  essential  calling  of  teach¬ 
ing  science  are  its  aims.  Science  teach¬ 
ers,  in  particular,  share  in  the  respon¬ 
sibility  for  perpetuating  their  kind. 
Their  opportunities  for  counseling  and 
for  service  are  indeed  many. 


"Students  in  junior  high  [possmj  an  eagerness  for  l-nomng  u'hirh  simply  cries  out 
for  understanding  and  encouragement — a  tru^  opportunity  for  guidance." — Badley. 

The  Early  Guidance  of  Scientific 

Interest 

By  TED  BADLEY 

Senior  Editor,  BEAD  Ma-gazine,  American  Education  Publications, 


Wesleyan  University, 

ALI.  TEACHING  is  guidance,  of 
course.  The  elementary  teacher 
who  uses  a  rounded  pebble 
brought  in  by  a  child  as  the  starting 
point  for  dramatizing  the  water- 
erosion-eonservation  concept  is  arous¬ 
ing  and  directing  interest — doing  guid¬ 
ance  in  a  broad,  general  way.  So  is 
the  teacher  who  awaljens  a  scientific 
interest  in  lightning,  magnets,  or  bugs. 

However,  a  more  specialized  typ<‘  of 
guidance  l)egins  at  the  junior  high 
school.  Here  the  Icienoe  teacher  has 
a  responsibility  to: 

(1)  work  with  available  guidance 
specialists ; 

(2)  become  familiar  with  and  use 
the  theory  and  practices  of 
modern  guidance  in  a  rudi¬ 
mentary  form  at  least. 

Students  in  junior  high  (roughly 
ages  11  to  14)  are  passing  through  one 
of  the  most  formative  periods  of  their 
lives.  Interests  and  receptivity  run 
high.  Xew  and  exciting  horizons  are 
l)eing  discovered.  There  is  an  eager¬ 
ness  for  knowing  which  simply  cries 
out  for  understanding  and  encourage¬ 
ment — true  opportunity  for  guidance. 

This  is  the  age  of  the  inveterate  col¬ 
lector:  rocks,  stamps,  seals  and  labels, 
insects,  shells,  beetles,  leaves,  etc.  It 

*  Science  Research  Associates,  57  W. 
Education  Publications,  356  Washington  S 


Middletotrn,  Conn. 

is  the  age  of  the  explorer  par  excel¬ 
lence.  Interest  in  the  universe — as- 
stronomy — aviation — plant  and  ani¬ 
mal  life — the  scientific  aspects  of  the 
earth — will  never  be  higher. 

Don’t  waste  this  talent.  Arouse  it, 
shape  it,  channelize  it,  direct  it.  But 
don’t  ignore  it.  Recognize  it  for  what 
it  is — an  awesome  and  beauteous  inter¬ 
est  in  the  iftii verse  of  science. 

Tlow  to  Guide  Science  Interests 

The  science  teacher  need  not  feel 
lost  and  confused  when  asked  to  be  a 
guidance  teacher.  Behind  the  welter 
of  professional  jargon,  conflicting  the¬ 
ories  and  schools  of  thought,  and  the 
abundance  of  literature  are  three  sali¬ 
ent  facts : 

1.  Useful  guidance  materials  are 
readily  available  and  easily  applicable. 

2.  There  is  an  abundance  of  ma¬ 
terial  adaptable  to  the  science  field. 

3.  The  keystone  of  guidance  is, 
was,  and  always  shall  be  a  resourceful 
and  understanding  teacher,  able  and 
willing  to  recognize  and  meet  student 
needs. 

Guidance  materials  are  available 
from  a  variety  of  sources,  typical  of 
which  are  Science  Research  Associates 
and  American  Education  Publica¬ 
tions.*  The  former  publishes  indivi- 

Grand  Ave.,  Chicago  10,  Illinois;  American 
[.,  Middletown,  Conn. 
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dual  booklets  in  which  problems  such 
as  mental  health,  understanding  sex, 
homo  life,  hobbies,  high  school  are  sur¬ 
veyed.  The  latter  publish  shorter 
guidance  features  in  their  current  per¬ 
iodicals,  such  as  READ  Magazine, 
which  are  especially  prepared  for 
schools. 

The  teacher  will  find  these  non¬ 
technical,  easily  understandable  mater¬ 
ials  simple  to  integrate  into  almost  any 
program.  They  cover  personal  and 
social,  educational,  and  vocational  as¬ 
pects  of  life  adjustment.  While  not 
written  specifically  for  the  science 
teacher,  they  are  easily  adaptable  to 
his  needs. 

Here  are  some  proven  ways  of  cor¬ 
relating  guidance  and  science  at  the 
high  school  level :  Study  and  get  ipean- 
ing  from  the  natural  environment. 
Arouse  interests  (published  materials 
regularly  received  are  an  aid)  by  ex¬ 
plaining  the  phenomena  that  pupils 
see,  feel,  taste,  hear,  and  smell  about 
them.  This  naturally  includes  plants, 
rocks,  water,  soil,  animals,  weather, 
etc,  ^ 

Teachers  in  metropolitan  centers, 
handicappe<l  in  some  ways,  will  find 
themselves  ahead  in  others.  They  may 
have  to  organize  field  trips  in  order  to 
study  at  first  hand  the  wonders  of 
brook  and  meadow.  But  they  are  prob¬ 
ably  next  door  to  the  untold  riches  of 
natural  history  museums  which  rural 
areas  lack. 

Vicarious  experiences  such  as  mu¬ 
seum  visits  rank  next  in  importance  to 
first-hand  experiences  in  motivating 
scientific  interests.  Reading  of  course 
stands  at  the  top  of  vicarious  experi¬ 
ences. 

The  alert  teacher  recognizes  indivi¬ 
dual  differences  in  guiding  reading  in¬ 


terests.  Use  group  guidance  to  teach 
the  difference  between  what  is  authen¬ 
tic  and  worthwhile  and  what  is  trashy. 
But  make  allowances  by  helping  Jim 
climb  one  trail,  while  Joe  swings  along 
another,  and  Judy  skips  along  a  third. 
Xeedless  to  say,  the  better  a  teacher 
knows  his  science  literature  and  the 
better  he  knows  his  student’s  interests 
and  abilities,  the  better  he  will  be  able 
to  bring  the  two  together  in  meaning¬ 
ful  experiences. 

Reading  is  sometimes  the  only 
means  of  exploring  certain  aspects  of 
science — paleontology,  for  example. 
Therefore  the  teacher  needs  to  avail 
himself  of  every  available  resoiirce. 

If  a  boy  or  girl  shows  an  interest  in 
the  universe,  steer  him  to  good  lx)oks 
•  such  as  Stars  for  Sam  by  W.  ^I.  Reed  ; 
You  and  Space  Travel  by  J.  Lewellen ; 
BVjcn.  the  Stars  Come  Oui  by  R.  H. 
Baker;  or  Erplorin/j  the  Universe  by 
J.  Allen  ITvnek.  If  a  pupils  shows  a 
flicker  of  interest  in  the  earth,  intro¬ 
duce  him  to  the  delights  of  such  liter¬ 
ature  as:  All  Around  You  by  J.  Ben- 
dick;  Tjct’s  Go  to  the  Brook  by  IT.  E. 
Huntington;  or  JAghtninq  and  Thun¬ 
der  by  II.  Zim.  Make  use  of  periodic¬ 
als  such  as  Current  Science  and  Avior 
tion.  Natural  TJistortj,  Nature,  The 
National  Georgraphic,  and — ^yes — Po¬ 
pular  Mechanics. 

Scientific  enthusiasm  is  easily  chan¬ 
neled  into  worthwhile  hobbies.  It  re¬ 
quires  no  magic  to  show  students  the 
superiority  of  a  really  scientific  col¬ 
lection  of  insects  to  a  heterogenous  as¬ 
sortment  of  beer  labels  and  advertis¬ 
ing  seals.  So  encourage  worthwhile 
hobbies :  stones,  shells,  grasses,  flowers, 
leaves,  wood,  insects.  Don’t  neglect 
photography. 

Science  clubs  can  be  made  worth¬ 
while  at  the  junior  high  level.  Teach- 
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ers  can  draw  on  them  for  help  in  main¬ 
taining  a  “science  corner”  in  the 
classroom  or  laboratory. 

Too  few  teachers  avail  themselves 
of  the  numerous  guidance  opportuni¬ 
ties  inherent  in  their  own  communi¬ 
ties.  Even  a  so-called  poor  commu¬ 
nity  will  be  found  to  contain  a  wealth 
of  opportunities  for  guidance. 

Take  the  occupations  for  example. 
A  farmer  is  a  scientist,  living  and 
working  as  he  does  with  soil,  plants 
and  animals,  fertilizers,  and  weather. 
If  he  be  vocal,  any  farmer  can  broad¬ 
en  a  child's  horizons  immeasurably. 

Encourage  him  to  demonstrate  dif¬ 
ferences  in  soils  and  their  effect  on 
growth.  If  he  is  an  orchardist,  have 
him  open  up  the  relationship  between 
fruits  and  insects,  pests  as  well  friends. 
A  stock  raiser  can  help  make  the  rain- 
fall-grass-animal-cycle  alive  and  mean¬ 
ingful. 

Start  with  a  farmer  or  tue  county 
agent,  but  do  not  overlook  the  man¬ 
agers  of  the  elevator,  creamery,  cooper¬ 
ative,  or  grocery.  Arrange  for  the 
doctor,  dentist,  veterinarian  and  drug¬ 
gist  to  discuss  their  places  in  science. 
Tap  all  available  industrial  resources. 
Arrange  visits  to  local  plants  whether 
they  be  small  canneries  or  giant  steel 
mills.  Who  knows  what  vistas  the 
sight  of  an  open  hearth  furnace  or  a 
brick  kiln  may  open  up. 

Having  had  his  scientific  interest 


aroused  and  stimulated,  a  junior  high 
school  student  should  not  be  allowed  to 
flounder  blindly  toward  high  school 
and  or  a  job.  Here  is  the  point  at 
which  guidance  specialists  can  be  in¬ 
valuable.  Lacking  such  personnel, 
the  science  teacher  can  with  common- 
sense  and  a  modicum  of  knowledge  aid 
students  immeasurably. 

Junior  high  school  students  are  cer¬ 
tainly  not  too  young  to  begin  thinking 
seriously  about  possible  careers.  There 
are  interest  and  ability  tests  available 
to  help  them  analyze  themselves. 
There  are  scores  of  career  books  avail¬ 
able. 

Use  classwdde  group  guidance  to 
study  occupations,  extensively  rather 
than  intensively.  Study  the  big  “job 
families.”  Outline  the  almost  un¬ 
limited  field  for  worthwhile  careers  in 
science.  Point  out  the  fallacy  of  en¬ 
tering  an  over-publicize<^,  over-crowded 
field. 

Give  students  individual  aid  in 
learning  what  to  expect  of  high  school 
and  college.  Orient  them  as  to  re¬ 
quired  courses  and  electives.  Help 
them  map  out  tentative  courses  for  sen¬ 
ior  high  school. 

Lastly,  encourage  students  to  get  ac¬ 
tual  work  experience  if  possible.  Part- 
time  or  summer  employment,  if  wisely 
chosen,  can  prove  highly  beneficial.  It 
may,  and  sometimes  does,  lead  to  a 
definite  choice  of  a  career. 


“What  can  he  done  for  that  group  who  have  the  potential  ability,  hut  who  are  unable 
to  go  on  to  college  because  of  financial  di^ cutties  f" — Lee, 

Guidance  Toward  Electronics 
Research  and  Development 

By  D.  C.  LEE 

Manager,  Industrial  Relations,  Baltimore  Division,  Westinghouse  Electric  Corp. 

Baltimore,  Maryland 

Not  too  many  years  ago  “elec-  oscillatory  and  rectification  and  even 
trollies”  was  essentially  syno-  amplifier  circuits.  To  make  his  life 
nymous  with  “radio,”  but  today  easy,  there  were  handbooks  which 
the  word  covers  a  much  broader  field,  could  be  used  in  the  design  of  coupling 
of  which  radio  is  a  very  small  part,  circuits,  transformers,  etc.  The  oper- 
The  old  adage  that  “necessity  is  the  ation  of  the  two  and  three  element  va- 
mother  of  invention”  perhaps  has  no  cuum  tube  followed  long  established 
truer  application  than  in  this  field,  as  fundamentals.  As  time  went  on,  addi- 
the  pressure  of  wartime  needs  and  tional  elements  were  placed  in  the 
present-day  defense  plans  has  caused  tubes,  new  control  circuits  were  added, 
a  jdieiiomenally  rapid  advancement  to  frequencies  wert  up  and  up  from  wave 
the  jKiint  where  “pushbutton  warfare”  lengths  with  th^ir  crests  many  metera 
is  saving  the  lives  of  our  soldiers  in  apart  to  those  only  a  few  centimeters 
many  ways.  The  time  when  the  elec-  apart — and  with  these  changes  came 
tronic  “gadgets”  and  communications  new  concepts  of  the  functions  that 
systems  develoj>ed  for  the  use  of  our  could  be  performed  by  electron  tubes 
armed  forces  will  become  an  everyday  and  new  behavior  of  circuits  and  sig- 
part  of  our  civilian  world  is  not  far  off.  nals.  With  this  new  knowledge,  new 
Indeed,  many  of  them  are  already  so  vistas  of  application  came  into  range 
much  a  part  of  our  lives  that  we  take  but  with  them  came  more  problems, 
them  for  granted.  The  dreams  of  yes-  more  theories,  more  research  to  be 
terday  have  become  the  facts  of  today,  done.  Xo  longer  is  the  electrical  engi- 
Educators  charged  with  the  training  neer’s  handbook  the  answer  to  the  ques- 
and  preparation  of  our  young  people  tions,  nor  any  other  handbook.  Data 
of  today  for  careers  in  technical  fields  for  handbooks  in  the  field  of  what  we 
will  need  to  bring  to  their  guidance  now  know  as  electronics  is  just  being 
work  a  whole  now  concept  of  what  is  collected  and  cannot  be  published  for 
meant  by  electronics  engineering.  In  years  to  come  as  it  becomes  obsolete  so 
days  when  we  sat  around  a  crystal  set  rapidly. 

or  a  one-tul)e  ra<llo  set  with  the  head-  What,  then,  do  we  mean  by  an  “elec- 
phone  pushed  against  our  ears,  the  tronics  engineer”  today  ?  He  is  not  an 
electronics  engineer — or  “radio”  engi-  electrical  engineer.  He  is  not  a  me- 
neer — could  rely  on  basic  AC  and  DC  chanical  engineer.  He  is  an  entirely 
theory  in  the  development  of  simple  new  type  of  engineer,  rquiring  special- 
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ized  training  which  draws  from  many 
fields.  He  is  versed  in  the  funda¬ 
mentals  of  electricity.  lie  knows  me^ 
chanical  motions  and  stresses.  He  is 
familiar  with  chemical  action  and  re¬ 
actions.  He  is  a  mathematician  of  the 
highest  degree.  He  is  a  physicist,  an 
economist,  and  a  writer.  At  the  pres¬ 
ent  stage  in  the  development  of  elec¬ 
tronics.  all  these  different  kinds  of 
knowledge  are  so  inter-related  that  the 
sj»ecialist  in  each  field  cannot  handle 
the  problems  that  arise.  It  becomes 
apparent  that  a  high  school  education 
alone  does  not  equip  the  student  to  per¬ 
form  any  really  technical  work  in  the 
field  of  electronics,  and  that  to  attain 
a  position  in  research  and  develop¬ 
ment  he  must  have  at  least  an  under¬ 
graduate  degree,  "fo  advance  in  their 
chosen  field,  almost  all  electronics 
engineers  must  have  further  work  at 
the  graduate  level  to  enable  them  to 
handle  the  constantly  changing  prob¬ 
lems  that  will  confront  them.  Stu¬ 
dents  may  equip  themselves  to  some  de¬ 
gree  for  responsible  technical  positions 
in  electronics  by  education  available 
at  the  junior  college  level  or  in  corres¬ 
pondence  or  residence  courses  in  a 
number  of  specialty  schools.  Gener¬ 
ally  speaking,  however,  the  most  useful 
training  is  that  to  be  acquired  through 
colleges  and  universities. 

It  is  impractical  to  expect  the  youth 
of  this  generation  to  forego  the  privi¬ 
lege  of  earning  an  income  for  a  suffi¬ 
cient  span  of  years  to  enable  them  to 
get  the  broad  eflucation  so  essential  to 
a  complete  career  in  electronics.  In 
fact,  most  students  reach  the  point 
relatively  early  in  life  where  they  as¬ 
sume  voluntarily  or  involuntarily  the 
financial  responsibility  for  at  least 
some  portion  of  the  support  of  their 
families,  ^fany  do  not  have  the  finan¬ 
cial  means  of  obtaining  advanced  edu¬ 


cation  and  the  various  testing  and  guid¬ 
ance  programs  throughout  the  high 
schools  have  revealed  that  a  great  num¬ 
ber  of  these  students  have  potential 
abilities  equal  to  those  in  more  privi¬ 
leged  economic  groups.  For  those  po¬ 
tential  abilities  not  to  be  developed  is 
a  serious  waste  of  manpower. 

From  the  point  of  view  of  those  of 
us  in  industry  charged  with  obtaining 
personnel  qualified  for  the  various 
phases  of  electronics,  the  problem  we 
pose  to  you  who  are  educators  has  sev¬ 
eral  aspects.  First,  can  you  through 
your  guidance  programs  pick  out  those 
students  who  have  the  interest  and  the 
ability  to  pursue  a  career  in  a  technical 
field  such  as  electronics,  and  encourage 
them  to  continue  their  studies  along 
these  lines?  Second,  what  can  be 
done  for  that  grotip  who  have  the  po¬ 
tential  ability,  but  who  are  unable  to 
go  to  college  because  of  financial  diffi¬ 
culties  ?  Third,  how  can  it  be  ar¬ 
ranged  so  that  the  group  who  have  com¬ 
pleted  their  undergraduate  degree  can 
go  on  with  their  graduate  program  and 
still  hold  down  a  job? 

The  shortage  of  engineering  person¬ 
nel  has  IxH'n  well  publicized,  and  it  is 
quite  safe  to  predict  that  the  need  for 
qualified  engineering  personnel  in  the 
electronics  industry  is  going  to  con¬ 
tinue  for  a  sufficient  length  of  time  to 
warrant  an  all-out  program  to  insure 
that  we  have  enough  prospective 
trained  engineering  personnel  in  the 
“pipeline”  to  fill  future  requirements. 
Cooperative  courses  do  not  appear  to 
be  the  answer,  if  the  enrollment  in  pro¬ 
grams  of  this  nature  in  many  universi¬ 
ties  and  colleges  is  any  criteria.  Other 
plans  of  alternate  work  and  study  have 
Ix^n  tried  by  individuals  with  ques¬ 
tionable  success.  Recognizing  the  tre¬ 
mendous  need  for  trained  people,  West- 
inghouse  has  for  many  years  offered  a 
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number  of  scholarships  through  the 
National  Science  Talent  Search  and 
by  direct  competitive  examination. 
The  number  of  applicants  for  these 
scholarships  is  an  indication  of  the 
great  amount  of  interest  in  further  ed¬ 
ucation  which  cannot  be  pursued  ex- 
cej)t  by  a  scholarship.  The  quality  of 
the  results  of  the  competitive  tests  of 
even  the  non-winners  is  an  indication 
of  the  potential  ability  of  these  people. 

In  an  effort  to  reach  the  group  of 
students  who  could  not  go  Ixwond  high 
sch(K>l  without  financial  assistance, 
Westijighouse  with  the  cwperation  of 
The  Johns  Hopkins  University  an¬ 
nounced  in  April,  1052,  a  program  in 
the  Baltimore  area  whereby  thirty  high 
school  g^'aduates  each  would  bt*  given 
a  part-time  job  working  thirty-two 
hours  a  wet‘k  in  one  of  the  ek'ctronic 
plants  in  this  area,  and  would  attend 
The  Johns  Hopkins  University  in  the 
days  and  evenings.  The  curriculum 
cvivers  only  engineering  subjects  lead¬ 
ing  to  a  B.  S.  degree,  and  can  be  com¬ 
pleted  in  from  3(>  to  38  months,  at 
which  time  the  student  will  be  awarded 
a  Certificate  in  Electrical  Engineer¬ 
ing  by  the  University.  Alb  work  done 
for  this  certificate  may  be  credited  to¬ 
wards  the  B.  S.  degree,  giving  a  total 
of  87  credits  or  the  equivalent  of  ap¬ 
proximately  two  and  a  half  years  of 
college  work.  Upon  satisfactory  com- 
j>letion  of  each  course,  Westinghouse 
refunds  one  half  the  tuition  and  upon 
satisfactory  completion  of  the  whole 
program  the  other  half  is  refundetl. 
For  those  who  cannot  advance  their 
tuition,  loans  are  arranged  with  a 
payroll  deduction  plan.  While  on 
this  j>rogram,  the  work  assignments 
of  each  student  are  coordinated  with 
his  educational  progress  so  that  by  the 
time  he  has  completed  this  program  he 
should  be  performing  responsible  work 
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in  the  field  of  electronics  development 
and  design,  with  commensurate  in¬ 
creases  in  his  rate  of  pay. 

It  is  unfortunate  that  to  enable  a 
student  to  complete  this  program  in 
this  period  of  time  all  of  the  so-called 
“humanities”  are  omitted.  Probably 
no  one  realizes  more  than  we  do  the 
imjK)rtance  of  this  phase  of  a  sound 
education.  We  feel,  however,  that  if 
we  can  fit  these  students  to  hold  down 
responsible  technical  positions  with  a 
corresponding  improvement  in  their 
financial  circumstances,  they  will  be 
better  able  and  better  motivated  to  con¬ 
tinue  their  work  towards  their  degree 
so  that  they  can  advance  more  rapidly 
to  jx)sitions  of  higher  responsibility.  , 

In  addition  to  the  program  with 
The  Johns  Hopkins  University,  under 
special  arrangements  with  several  uni¬ 
versities  Westinghouse  has  for  many 
years  encouraged  its  engineers  to  work 
towards  graduate  degrees  at  the  Mas¬ 
ter’s  and  Doctorate  levels  by  refunding 
one  half  the  tuition  u])on  the  satisfac¬ 
tory  completion  of  each  course  taken 
for  graduate  credit,  with  the  other  half 
to  l)e  refunded  upon  the  conferring  of 
the  degree.  The  acquiring  of  the  nec¬ 
essary  training  and  ability  to  handle 
work  in  resc'arch  and  development  in 
the  broad  field  of  electronics  does  not 
come  easy.  But  for  the  student  who 
is  willing  to  devote  the  time  to  the  nec¬ 
essary  study  to  qualify  him  to  enter 
this  extremely  interesting  and  wide- 
open  field,  we  have  tried  to  remove  the 
financial  barriers  as  much  as  possible 
by  providing  the  opportunity  to  earn 
an  income  with  which  to  discharge  his 
responsibilities  and  at  the  same  time 
to  attain  his  educational  goal.  We  be¬ 
lieve  that  the  end  results  are  well  worth 
the  effort  and  money  expended — both 
on  his  part  and  on  ours. 


A  teacher  may  urge  the  better  students,  in  high  school  science  classes,  in  these  icords 
of  Chapter  IV,  “Your  Opportunities  in  Science.”  Reprinted  with  permission  of 
the  Xatiomil  .Issociation  of  Manufacturers,  Xew  York  City. 

Good  Advice 


Develop  Your  “Success  Qualities” 

HE  MORE  of  the  followin"  per¬ 
sonal  characteristics  you  can  de¬ 
velop,  the  farther  you  are  likely 
to  go  in  science.  You  can  strengthen 
them  in  yourself  by  a  little  daily  ef¬ 
fort  until  they  become  habitual. 

1.  Reliability:  ^fonths  of  time, 
thousands  of  dollars,  can  be  lost 
through  somebody's  slip-uj> — an  incor¬ 
rect  instrument  reading,  a  few  min¬ 
utes’  delay  in  removing  a  test  speci¬ 
men  from  a  flame,  the  incorrect  food 
dosage  for  a  lalxtratorv  animal. 

Set  yourself  a  daily  schedule  to  get 
in  the  habit  of  doing  things  on  time. 
Volunteer  for  committees  and  offices 
to  get  practice  in  carrying  out  assign¬ 
ments  faithfully.  Double  check  every 
task  to  make  sure  you’ve  overlooked 
nothing. 

2.  Patience:  A  scientist  said,  “All 
research  work  is  00.0%  failure — but 
if  you  succeed  once,  you  are  in !” 

Stifle  your  iniftatience  trhen  things 
go  irrong.  irhen  a  member  of  your  fam¬ 
ily  seems  to  he  getting  on  your  nerves, 
trhen  a.  friend  is  slow  to  grasp  your 
point  of  view  in.  a  discussion.  Don’t 
let  obstacles  discourage  you.  Don’t  he 
a  quitter! 

3.  Cooperation  :  The  successful  sci¬ 
ence  worker  is  a  member  of  a  tightly 
knit  team.  The  snob,  the  big-shot, 
the  glory-stealer  get  in  the  way  of 
teamwork. 

Mi<r  with  people.  Join  clubs,  church 
groups.  In  your  family,  accept  re- 


sponsiblity  for  shopping,  fixing  things, 
gardening,  etc.  Quell  any  tendency 
toward  arrogance,  egotism,  bullying. 

4.  Objectivity:  To  a  scientist,  the 
truth  is  what  counts,  not  what  any- 
lK)dy,  including  the  scientist  him.self, 
thinks  the  truth  ought  to  Ik*.  He  se¬ 
parates  himself,  his  likes  and  dislikes, 
his  emotions  and  ambitions,  from  the 
problem  at  hand.  When  his  “|)et 
ideas”  don’t  work  out.  Ik*  drops  them 
promptly. 

Make  a  list  of  your  stronge.st  opini¬ 
ons,  then  .set  down  every  po.s.sihle  argu¬ 
ment  in  favor  of  the  opi>o.site  opinion. 
You  trill  find  few  “open  and  shut” 
cases.  Listen  to  both  sides  of  any  de¬ 
bate  with  an  open  mind.  Refrain 
from  coming  to  snap  decisions  about 
people,  books,  idea.s.  .Admit  it  openly 
trhen  you  are  in  the  wrong. 

5.  Straight  Thinking:  A  well- 
known  scientist  remarked,  “Research 
is  just  a  method  of  intelligent  plan¬ 
ning.”  The  scientist  thinks  logically, 
mathematically.  He  moves  straight 
toward  his  goal.  His  mind  ean  b<*  de- 
scribe<l  this  way:  “Xo  waste,  no  fat, 
no  flabbinevss.” 

Take  as  many  courses  as  you  can  in 
mathematics,  geometry,  algebra,  logic. 
Develop  hobbies  like  chess  thai  train 
you  in  thinking  ahead.  Don’t  go 
about  things  in  a  catch-as-catch-can 
but  plan  ahead. 

6.  Curiosity:  Electrical  genius 
Charles  P.  Steinmetz  remarked,  “Xo 
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mail  really  becomes  a  fool  until  he 
stops  asking  questions.” 

Make  a  list  of  things  you  are  curious 
about — how  mechanical  gadgets  work, 
for  instance,  and  what’s  behind  natural 
phenomena  like  volcanoes  and  storms. 
When  a  question  arouses  your  curios¬ 
ity,  do  not  drop  it  until  you  track  down 
the  ansirer.  .4s  you  learn  mare,  you’ll 
find  yourself  asking  more  questions, 
not  fewer! 

7.  Practical  Imagination:  Nobody 
ever  saw  electricity.  No  man  has 
seen  an  atom  or  electron.  But  scien¬ 
tists  imagined  a  flow  of  electrical  cur¬ 
rent  and  atomic  structure.  Their 
imagination  resulted  in  theories  which 
actually  worked  out. 

Examine  a  set  of  blueprints  for  a 
machine  or  house  and  try  to  imagine 
the  completed  result.  Try  to  picture 
what  the  viside  of  an  automobile  en¬ 
gine  cylinder  looks  like  at  the  moment 
of  ignition;  what  life  might  be  like  on 
Mars;  what  radio  waves  would  look 
like  if  they  were  visible.  Train  your- 
.self  to  thwk  boldly  and  logically  about 
solutions  to  the  problems  still  vexing 
mankind. 

8.  Effective  E.xpression :  Scientists 
often  make  written  reports  to  superi¬ 
ors,  and  submit  articles  to  scientific 
journals.  Sometimes  they  speak  be¬ 
fore  staff  conferences,  scientific  groups, 
or  societies. 

Training  in  writing  and  speaking 
helfis  you  to  organize  your  thinking 
effectively.  Get  all  you  can  out  of 
grammar,  composition  and  literature 
courses.  Practice  pubfic  speaking. 
Take  pride  in  your  letters  to  friends, 
instead  of  dashing  them  off.  Read 
well-written  books. 

0.  irumility:  Sir  Isaac  Newton’s 


discovery  of  the  Law  of  Gravitation 
made  his  world  famous.  Humbly,  he 
said,  “I  do  not  know  what  I  may  ap¬ 
pear  to  the  world,  but  to  myself  I  seem 
to  have  been  only  like  a  boy  playing  on 
the  seashore,  diverting  myself  in  now 
and  then  finding  a  smoother  pebble  or 
prettier  shell  than  ordinary,  while  the 
gr(‘at  ocean  of  truth  lay  all  undiscov- 
eretl  before  me.”  The  successul  scien¬ 
tist  knows  that  there  is  much  he  does 
not  know  so  he  keeps  learning! 

Always  keep  learning!  Regardless  of 
yotir  chosen  specialty,  learn  about  other 
sciences  and  other  subjects  like  lan¬ 
guages,  art,  business.  Knowledge  will 
come  in  handy  for  you  as  it  did  for  the 
physicist  who  now  heads  up  chemical 
research  for  his  company,  for  the  engi¬ 
neer  who  became  an  industrial  design¬ 
er  for  the  scientist  who  became,  a  cor¬ 
poration  president. 

Get  an  advanced  college  degree  if 
possible,  as  more  and  more  young  peo¬ 
ple  are  doing.  In  1920  only  280 
Ph.D.  degrees  were  awarded  in  the  sci¬ 
ences.  Now,  that  number  is  swiftly 
approaching  000  a  year! 

If  you  must  get  a  daytime  job,  sign 
up  for  college  courses  ai  night,  attend 
evening  ses,sions  at  trade  schools,  tech¬ 
nical  schools,  YMCA’s,  adult  education 
cl as.se. s.  Take  full  advantage  of  any 
educational  opportunities  offered  by 
your  employer. 

Your  growing  store  of  scientific  and 
technical  knowledge  will  help  you  get 
a  good  scientific  job  and  advance  in  it. 
And  never  feel  that  you  know  all  there 
is  to  know!  Remember  what  Publi- 
lius  Syrus  said  back  in  ancient  Rome, 
"It  is  only  the  ignorant  who  despise 
education!" 
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Scientists  Shape  the  Future! 

UMAX  knowledge  and  progress 
have  come  a  long  way  since 
primitive  witch  doctors  tried  to 
control  natural  forces  by  oflFering  cruel 
sacrifices. 

Is  progress  finally  slowing  down  ? 
This  claim  has  been  made  for  many 
years.  Back  in  1844,  U.  S.  Patent 
Commissioner  Ellsworth  said,  “The 
advancement  of  the  arts  from  year  to 
year  taxes  our  credulity  and  swms  to 
prt'sage  the  arrival  of  that  period  when 
human  improvement  must  end.” 
Clearly,  he  was  wrong. 

lie  was  wrong  because  discovery 
leads  to  discovery;  knowledge  oj)ens 
the  gates  to  more  knowledge.  The 
tempo  of  scientific  progress  Ix'ats  faster 
and  faster,  making  possible  furtlu^  en¬ 
lightenment  and  Q  new  age  of  plenty. 

The  scientist  ccnnot  guarantee  that 


his  contributions  will  always  be  used 
for  noble  purposes.  He  cannot  answer 
for  the  misuse  of  scientific  discoveries 
by  brutal  dictators  who  would  enslave 
the  human  race.  But,  he  can  supply 
the  “bricks  and  mortar”  for  building 
a  b(‘tter  world — and  the  defenses  for 
keeping  it  that  w’ay. 

“There  is  a  great  voice  in  the  world 
today,  the  voice  of  science  and  tech¬ 
nology.”  said  Kobert  Patterson.  “Nev¬ 
er  until  today  has  it  spoken  with  such 
authority.  Never  until  today  has  it 
been  listened  to  with  such  hope.  And 
in  no  country  in  the  world  has  its 
voice  been  as  eloquent  as  in  our  own.” 

Will  you  become  a  frontiersman  of 
the  future — a  scientist  ?  ! 

Will’ you ’bt‘  among  those  w’ho  see 
and  plan  and  build-^beyond  the  hori¬ 
zon  ? 
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